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THE TRANSISTOR 


- 


/ 


A picture report of progress 


FIRST TRANSISTORS were of this point 
contact type (picture about twice life 
size). Current is amplified as it flows 
between wires through a wafer of 
germanium metal. These transistors 
are now being made at the Allentown 
plant of Western Electric, manufac- 
turing unit of the Bell System. They 
will be used in a new selector which 
tinds the best routes for calls in Long 
Distance dialing. 


ASSEMBLY PROBLEMS, such as fixing 
hair-thin wires to barely visible ger- 
manium wafers, are solved by new 
tools and mechanized techniques. 
Finished transistors withstand great 
vibration and shock. Engineers see 
many opportunities for these rugged 
devices in national defense. 


NEW JUNCTION TRANSISTORS, still ex- 
perimental, also use germanium but 
have no point contacts. Current is am- 
plified as it tlows through germanium 
“sandwich’’—an electron-poor layer of 
the metal between two electron-rich 
ends. This new transistor runs on as 
little as one-millionth of the power 
of small vacuum tubes. 


ee 


MOIST PAPER AND COIN generate 
enough current to drive audio oscilla- 
tor using junction transistors. Half 
as big as a penny matchbox, an experi- 
mental two-stage transistor amplifier 
does the work of miniature-tube 
amplifiers ten times larger. 


MUCH HAD TO BE LEARNED, especial!) 
about the surface of germanium and 
the effect of one part in a million of 
alloying materials. Transistors promis: 
many uses—as amplifiers, oscillator 

modulators .. . for Local and Lon 

Distance switching ... to count ele 
trical pulses. 


tiny amplifying device first 
announced by Bell Telephone 
Laboratories in 1948 is 
about to appear as a versatile 
element in telephony. 


Each step in the work on 

the transistor ... from origina! 
theory to initial production 
technique ... has been carried 
on within the Laboratories. 
Thus, Bell scientists 
demonstrate again how their 
skills in many fields, from 
theoretical physics to 
production engineering, help 
improve telephone service. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides 


careers for creative men in scientific and technical fields. 
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ve Science and Technology ~ 
(From the Month’s News Releases) 


Summer’s Call 


A swimming pool liner of plastic sheeting will pro- 
vide summer-long fun for a reasonable amount of 

$275, plus $75 for an inflatable bumper (op- 
. The liner, 27 feet by 13 feet, fits below ground 
level in an excavation graded from 3 to 5 feet, and 
has a built-in drain for either a pipe outlet system or 
sump pump. Smaller or larger pools are available. 

A portable cabana made of plastic folds up to the size 
of a suit box and is designed to reduce tipping, blow- 


money 
tional 


ing over, or collapsing. 

The blue-green algae in small lakes, otherwise suita- 
ble for swimming, may soon be controlled by the use 
of small doses of 2,3-dichloronaphthoquinone. Although 
the chemical is apparently harmless to fish and other 
organisms in the water, additional tests are being 
carried out to determine its effects after long use. 

A trailer approximately 
$77.00, requires no expensive alterations and is de- 


cooling system, costing 
signed to fit over the ceiling ventilator. May be dis- 
mounted for traveling. 

If you must work, however: New and ingenious hose 
attachments save nerves, time, and energy. A suction- 
operated spray mixer mixes commercial fertilizers, 
weed-killers, insecticides, and detergents with water 
when attached to an ordinary garden hose. A hose con- 
trol valve, which operates at the touch of a thumb, fits 
all standard hose attachments, and will eliminate those 
tiresome trips back to the faucet. A lawn sprinkler in 
the form of a flowerpot complete with blossoms, sprays 
water over a circular area of up to 1200 square feet. 
A metal spike holds it upright and steady. An aluminum 
adjustable rake may be used for leaves, grass, and 
gravel. Salt tablets are inexpensive and easily dis- 
pensed from a wall container. 


Beakers 

A 10-ml blood plasma beaker is an all-Pyrex hol- 
lowed-out test-tube type of apparatus, through which 
a Geiger counter may be inserted for the determination 
of radioactivity. It is useful in the measurement of small 
volumes of relatively low activity samples where self- 
absorption is a factor. A liquid volume beaker has a 
capacity of 100 ml and is used chiefly for urine assay 
in radioiodine determinations. 


Beaker Bouncer 


A resilient mat for use in the bottom of sinks is 
made of a chemically resistant material on a steel mesh 
base and is guaranteed not to crack or harden, Stock 
sizes run from 12” x 8” to 30” ~ 15’. Special sizes 
will be made to order. 


Tubes of Plastic 
At the University of Michigan, the National Sanita- 


tion Foundation is embarking on a two-year study of 
the use of plastic pipes in house plumbing and water 


supply systems. Major questions to be investi; 
volve whether water will become impure by 


with specific kinds of plastics; whether plasti 


will be caused by circulating water; and, it 
results, what its effect would be on human being 
forced plastic tubing is already being used in 
industries for fuel-dispensing lines, electrical 
standpipes, and vent tubes. 


Biddies at Home 


A galvanized steel community hen’s nest, 
< 30’, has partitions and curtains of plasti: 
provides laying space for 100-150 hens. Eggs 
on a sloping metal screen and roll into a separ: 
partment, where they keep cool, clean, and ui 
Dirt and manure fall through the screen 
removal. 


Carbon Sandwich 

A special carbon-writing surface between two | 
of plastic tape permits labeling the easy way. 
on the tape, tear it off the handy self-dispense: 
stick on anything—metal, plastics, paper, any rea 
ably smooth surface, painted or not. The tape is al 
available printed to order and comes in five widths, 
four colors, or with the official AEC radioactive syn- 
bol in orange and purple on white at spaced intervals 


Healthier Trees 


As soon as the frost is out of the ground shade trees 
and evergreens should be fertilized with a high-nitrogen 
fertilizer, taking care not to spill any on the evergreens, 
which will result in “burned” foliage. Fertilize young 
trees every year, older ones every three years. 


One-Punch Does It 


A small compact device similar to the usual punch 
may be used to punch and reinforce holes in loose: 
leaf sheets for 2-post ledgers or 3-ring binders in on 
operation. Small trays catch the confetti produced )y 
the punching process. The reinforcing tape is thin, has 
a high tear point, and is unaffected by heat, light, cold, 
or humidity. 


Resurfacing 

A way to renovate school desk tops makes use 0! 
new plastic surfaces attached directly over the 
battle-scarred ones with an adhesive that bonds them 
together practically forever. A light-absorbent, blonde 
wood-grain laminate is used, thus minimizing eyestrain. 

A plastic that comes precoated with adhesive can be 
used at home to modernize table tops and many othe! 
flat surfaces. It is made in rolls and can be bought 


Address a post card to Science and Technology, 1515 Massachusetts 
Ave., N.W., Washington 5, D. C., for further information about 
any item on pages iv and vy. 
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yards and building supply and hardware 


Revised 
ting for Uranium, the popular booklet pub- 


ntly by the Atomic Energy Commission and 
to include 


ntact 
rosion 
rosion been revised 
Rein- 


rious 


ogical Survey, has 
yr reproductions of common uranium-bearing 
latest official AEC price circulars, and a 
on of public land orders listing tracts with- 
ym public use. The price is 45¢ per copy from 
rnment Printing Office, Washington 25, D. C., 


lu ts, 


1%, discount on lots of more than 100. 


Slideasy 
\ dry, waterproof, stainless lubricant may be used on 
sticky wood, metal, leather, rubber, and 


surfaces. It contains no grease or soap. 


In the Laboratories 


On May 2 Fisher Scientific Co. celebrated its golden 
anniversary with a look at of the 
f the fifty years that saw it grow from a six- 


some interesting 


firsts 
emical stockroom in the wilds of western Penn- 
| to a six-plant international concern. 
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Bell Telephone Laboratories is experimenting with 
techniques by means of which it hopes to learn more 
about what man can do with the monster machines he 


has lately been inventing. A mechanical “mouse,” with 


switching relays like those in dial telephone systems 


two-inch bar magnet with wheels and 


in reality a 
copper whiskers—threading its way through a series 


of complicated mazes, can solve a problem by trial 
and error, remember the solution and apply it later 


when necessary, add new information to the solution 


already remembered, and forget one solution and learn 
a new one when the problem is changed. Bell Labs 
says its an solve more than a million million 
different 


Germain ( 


mouse ¢ 
mazes, 
industrial hygiene 


head of the 


and biological microscopy section of Bausch & Lomb, 
| 


rossmon, 


has developed a technique that makes counts of various 
types of dust by phase contrast microscopy, a faste1 


method than heretofore used. 
Pont are 


rubbe1 like 


is heat- 


accurate 
at Du 


new 


and more 


Chemists turning out pilot-plant 


quantities of a material that is com 
and age-resistant 


Thus 


colored fillers may be used. Use of the new product in 


pletely resistant to ozone. It 
and does not need the addition of carbon black 


blends with commercially available elastomers has 


shown “great promise to date.” 


Venoms, and their Mode of Action” was the subject of a seminar held in the Biological Laboratories at 
Wy Incorporated, Marietta, Pa., on May 2 to commemorate the opening of a new laboratory for processing 

vaccines, antitoxins, and injectable pharmaceuticals. Shown examining one of the reptiles on exhibition are 
) right): George E. Farrar, Jr., Wyeth medical director; B. Scott Fritz, M. Graham Netting, and Nandor Porges. 
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From the moment you position your 
slide... to your final look at the specimen 
. you are enjoying a whole new 

experience in microscopy. You've never felt 
such smooth rolling focusing action 

as Dynoptic ball bearing motion. You've 
never known such comfort. Your hand is 
completely at rest on the table for operation 
of fine adjustment, mechanical stage, 
substage condenser controls, and 
illuminator switch ... all within 

effortless reach. You—and your 
work—will benefit from these exclusiu 
comfort and convenience advantages of the 


world’s finest laboratory microscope: 





e 
Wale w FREE DEMONSTRATION 


and LITERATURE. See for yourself how 
Bausch & Lomb Dynoptic Microscopes 
out-perform any laboratory microscope 
ever made. Bausch & Lomb Optical Co., 
77106 St. Paul St., Rochester 2, N. Y. 
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Evaluation of Wildlife 


mportations 


HERBERT W. LEVI* 


Dr. Levi (Ph.D., Wisconsin, 1949), assistant professor of botany and zoology at 
the Wausau Extension Center of the University of Wisconsin, is himself an im- 


portation into this country from Germany. He 


however, to have 


appears, 


flourished somewhat better in an alien environment than some of the counter- 
parts of which he writes. He does research in the natural history, taxonomy, 


and distribution of invertebrates 


especially spiders—and has recently been 


made chairman of the Nature Conservancy's Committee on Exotics. 


LTHOUGH in the past many introductions 
of exotic animals have been dismal and 
expensive failures, and the complications 

resulting from them are legion, the introduction 
of such animals is still continued. Every decade 
brings new ideas for making successfully the same 
introductions that have failed in the past. To some 
game managers and sportsmen the thought of han- 
dling exotic animals is apparently exciting. 

Some, evidently encouraged by the success of the 
transplantation of the pheasant and the Hungarian 
partridge into the United States, regard previous 
failures as being due to the haphazard methods 
used in earlier transplantations. They believe that 
by careful “scientific” introductions we can im- 
prove our gunning. I should like, however, to raise 

iestion: Is it possible to introduce animals 


this ( 
scientifically and so avoid failures such as those of 


vould like to thank all those who helped me: Mrs. 
ker, Mrs. K. C. Jones, and J. C. Neess for library 
ny wife, who helped in all phases of writing this 
J. T. Emlen, A. De Vos, N. C. Fassett, Dr. and 

N. Hamerstrom, O. J. Murie, and J. C. Neess, 
d the manuscript and offered valuable suggestions. 


the carp, introduced as food fish, and the English 
sparrow and the starling, introduced for their al- 
leged insectivorous activities? 

The dangers, which have to be overcome by 
scientific methods, are those of bringing in diseases, 
of hybridization with other animals already pres- 
ent, and of ecological maladaption, including the 


crowding out of native species. 


We are told that a careful quarantine is placed 
on the birds to be imported.’ In the past, however, 
even diseases well known and watched for, like 
foot-and-mouth disease of domestic animals, have 
slipped through the quarantine.* Others, such as 
Ceratostomella ulmi), alone 


Scolytus scolytus and 8S. 


Dutch elm disease 
two bark beetles 


, which carry it, have come into this 


with 
multistriatus 
country despite all precautions.* A number of birds 
of a shipment of the recently “scientifically” in- 
and black 


died of various parasites 


troduced capercaillie (Tetrao urogallus 
grouse (Lyrurus tetrix 
before they could be released.‘ In addition, blood 


smears of those animals that have arrived in Wis- 
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consin have shown that both species are afflicted 
with a malarial type of parasite.° Either the quaran- 
tine is ineffective, or the birds did not go through 
a quarantine, despite assurances that all introduc- 
tions are subjected to it. 

Many diseases are considerably more dangerous 
to a previously unexposed population than to a 
population in which the disease is endemic. In the 
early part of the century the chestnut blight (/n- 
dothia parasitica) was intreduced into the United 
States. Oriental chestnuts are fairly resistant to the 
disease and are the culprits suspected of its intro- 
duction. It spread rapidly through our susceptible 
native chestnuts (Castanea dentata) in the East 
and has killed most of them by now." 

When regions like Australia and New Zealand 


were first settled, the settlers had little time for 


exploring and measuring. Then came a day of 
stock-taking; they found that in large parts of the 
range native species had been replaced by exotics. 
This process was a gradual and insidious one, lack- 


ing in documentation concerning the effect on the 
native animals. In Europe and the United States 
the number of introductions that have succeeded 
has been small, limiting the examples from which 
I can choose for this discussion. It should be men- 
tioned, however, that with the introduction of par- 
rots and parakeets we imported psittacosis from 
the jungles. Parrots and parakeets are fairly resist- 
ant to the malady, unless they are in weakened 
condition, so the disease may not show up, and will 
slip through the most rigid quarantine. It will 
eventually infect other animals (including man) 
that are not resistant to it. No doubt similar dis- 
eases exist, although we may not know of them 
at the present time. 

It has also been observed that an introduced an- 
imal may leave its parasites at home and, having 
lost a biological control, become so abundant as to 
be a pest. This was the case with the Chinese mit- 
ten crab (Eriocheir sinensis) introduced into Eu- 
rope. In its native China, this crab is known to 
have two parasites, a fluke and a species of Sac- 
culina (an animal the barnacie 
Neither of these survives European con- 


belonging to 
group 
ditions.® 
Another example of consequences resulting from 
an introduction should be mentioned here. As 
nearly as specialists have been able to determine, 
the pine root-collar weevil (Hylobius radicus) 1s 
native to Wisconsin and was here in small numbers 
living on our native trees. With the introduction of 
the Scotch pine (Pinus sylvestris) it found the tree 
to its liking and built up its population on this tree. 
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Wherever Scotch pine is planted in cen 
consin, the insect not only damages the S 
but is also present in large enough numb: 
jure the native jack pines (P. banksiana 
pines (P. resinosa) °°" 

The second problem to be considered 
ducing exotics is that of hybridization. As 
of the introduction of the bison (Bison bi 
European reserves, the pure strain of th: 
(B. bonasus) has nearly been lost. New Zealand 
sportsmen, unable to appreciate native animals as 
game, introduced the mallard (Anas boschas-= 4 
platyrhynchos), which is crossing with the natiy, 
gray duck (A. superciliosa) .1* Here, too, should be 
mentioned the introduction of reindeer near Grant 
caribou (Rangifer arcticus granti) herds in th 
Alaska Peninsula. Although, according to Murie. 
the reindeer were introduced to improve the lot of 
the natives, the natives of Atka Island in the Aleu- 
tians utilized the reindeer only when the herds 
were close to the villages; when the reindeer moved 
off, the natives lost interest, as they preferred fish 
On Umnak Island the reindeer is used as fox bait 
But as a result of the introduction on Alaska Pen- 


W sent 


insula, the Grant caribou has been so intermixed 
with reindeer that its original characteristics hay 
been considerably altered.'* In recent years th 
numbers of both caribou and reindeer in Alaska 
have been drastically reduced.’ 

Although 
stronger as individuals, their fertility may be re- 
duced. Many times, however, the hybrids are not 


hybrids are frequently physicall 


of red deer from southern Europe into Norway re- 
sulted in the subsequent extermination of the na- 


tive race following hybridization.'*? The southern 


duced in Scandinavia, interbred with the local po) 
ulation, resulting in a great loss of birds. Appar- 
ently the southern strain was not winter-hardy 
Similar transplants of Southern and Mexican bob- 
white quail have been made in the Northern states 
These quail are scantily feathered compared wit! 
the Northern ones.'* Some authors believe this to 
be a partial cause of the decline of quail (Col 
virginianus) in the North.'*:!’ After the introd 
tion of red foxes into Sweden, there appeared ! 
merous “Samson foxes” in the Swedish fox popula 
tion, individuals lacking guard hairs and thereto! 
having less valuable fur." 

Two further examples of effects of hybridiz 
should be mentioned. In 1901, the ibex |‘ 
ibex) was reintroduced into the Tatra Mountains, 
together with two Asiatic species, the bezoar goal 
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the 
the 


in- 


After 
European crayfish 
1870s, 
troduced as planned introductions. Because of its 
higher fertility, the Galician crayfish (P. leptodac- 
thus introduced displaced the recovering 
native the introduced 


crayfish was found to be less edible. Some years 


the crayfish pestilence decimated 


Potamobuius 


Ch and the Sinaitic goat (C. nubiana 
\]I three species interbred. As a result of the crosses 
to in- the breeding season changed so that the young 
ind red n in midwinter, and the offspring per- 
A similar occurrence is 


Wis. 


) pine 


astacus) in 


various disease-resistant crayfish were 


ir after year.*° 
mentioned by the same author: When the larger 
ace of the roebuck (Capreolus capreolus 
was introduced into Slovakia, it inter- 
the native subspecies. The large size of 
in the native doe made parturition impos- 


intro. tylus 


crayfish. Unfortunately, 


i result Siberia! 


Into pygars : : 
later one hundred disease-resistant American cray- 


fish (Cambarus affinis Orconectes limosus 
introduced. These crayfish have now populated 
large parts of Germany, Poland, and France. They 


are not very palatable, but are replacing the 


wisent bred wit 
Zealand 


mals as 
A. introductions into the United States must be 


ni t seems probable that adequate precautions 
wainst hybridization can be taken by using only 

mals known not to have close relatives in 
Tinamous transplanted to Georgia 
unsuccessfully) and camels im- 


the fetus were 


ible. and the females perished.*" 


native 
10uld be 
iv Grant 
} In the 
Murie.! 
1€ lot ol 
1e Aleu- 


e herds 


favored European crayfish.*' 
The rainbow trout (Salmo 
stocked in the Rocky Mountains, has been observed 
to displace the native species of trout.** American 
introduced in- 


cairdneri), when 


intry. 


some years ago 
ported by the Army in the middle of the nineteenth 
century and later liberated in the Southwest, were 
a far better bet than the recently “scientifically” 
introduced black grouse and capercaillie. The lat- 


known to hybridize, not only with each 


gray squirrels (Scrurus carolinensis 
to England are displacing the native red squirrel 
in that country.*” In this country the 
Norway rat (Rattus norvegicus) has displaced the 
earlier introduced black rat (R. rattus), although 
in some parts of the world the two species can ap- 
parently live close together in different habitats. 


S. vulgaris 


r moved 
red fish. ter are 
ox bait other wherever their range overlaps in Europe, 


ka Pen- 


ermixed 


but also with some other species of grouse.*'’**° 
According to Errington,*! 
Phasianus colchicus torquatus 


Perdix perdix) occupying the same land 


introduced pheasants 


and Hungarian 


cs have In the discussion on ecology to follow, we are 
not dealing with domestic animals, but only with 


> although 


partridge 


ars the 


Alaska 


with the bobwhite quail (Colinus virgintanus) in 
Wisconsin have lived at the expense of the quail, 


whereas the native grouse have not affected the 


those introduced to “improve nature,’ 
a sharp distinction can probably not be made, since 
many of the successful introductions of the past 
have taken up residence in semidomestic surround- 
ings or in new habitats created by man, and others 
brought in for domestication have escaped into the 


Lysically 
quail population. 

While present acclimatizers stress the need for 
the 


are not 
introduction into areas vacant of game at 
present time, it should be asked what will prevent 


an animal once successfully introduced into a 


ntation 
way re- 
the na- 


wilds. 

One of the common ecological maladjustments 
is the displacement of native species. Grinnell*® 
considered it a natural law that “when a species 
native to a large area is successfully introduced 


yutherr ‘“game-vacant” area from spreading out of the 


area. Even so, the policy is not always carried out, 


1 Intro- 
the extirpation of 


unless the acclimatizers expect 


al pop- 
the sharptail, ruffed, and spruce grouse in the neat 


Appar into a new small area the related species which is * " 

ardy, native in the area and with which the former comes !¥ture in W eee ae 

n. bob- into competition is soon supplanted.” This dis- I have heard it said that gta still in natural 
5 placement may be due to hybridization, to the in- condition are immune to invasion by exotics, and 
d with toduction of dixease or to competition for food that all our successful introductions have been 


made on cultivated land. Probably natural areas 


and cover, 
are more resistant, and the phenomenal success of 


itains, 


r goat 


THLY 


husiastic 
t results with the acclimatization of domestic ani- 


advocates of introductions acclaim the 
| plants.2* They do not consider that cultivated 
nd animals exist through “watchful tending and 
ficially sustained environment.’’?4 Their opinion 
different were the cattle to graze wild in the 
forests surrounded by feral pigs, sheep, and 
chased by wild dogs, and if chickens 
feral cats. Only one domestic animal has to my 
been successfully acclimatized in the wild, 
onflict with other interests: the honeybee. 


were 


the pheasant, which to some minds justifies all 
further introductions, could not have been possible 
countries, however, 


without farming. In other 


areas left in primitive condition have been invaded 


by animal intruders, and in the southern part of 
the United States the forests have been invaded by 
an introduced plant, the Japanese honeysuckle 


Lonicera japonica 
Years of intensive study by many students in all 





parts of the country have given us a fair knowledge 
of the ecology of our native animals; many prob- 
lems still remain unsolved, however. Of the Near 
Eastern game birds considered for introduction in- 
to our Southwest, considerably less is known, and 
certainly not enough at the present time to make 
predictions as to their behavior in this country, o1 
to call the introduction “planned.” A few seasons’ 
trips by one or two investigators are certainly not 
sufficient to get complete life history information 
on a number of game bird species scattered over a 
large area. 

The further assumption is made by the biologists 
making the introductions that the known habits of 
transplanted animals do not change. The literature 
indicates that this is not always the case. In recent 
years some Rocky Mountain goats (Oreamnos 
americanus) brought from Banff, Alberta, for the 
zoological garden in Custer Park in the Black Hills, 
South Dakota, escaped. Although the surroundings 
in South Dakota are not at all similar to the peaks 
above timberline near Banff, the goats became 
established on Mount Harney cliffs and in Pon- 


; &* ® e wah ig . 7 < 
‘ cat & be } a f 
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i 
td 


Japanese honeysuckle has become a pest in the forests of the southern part of the United States. (Photo by 
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derosa pine woods, and are apparently d: 
for themselves. 

A notable case of change in food hal! 
native animal after an introduction is th 
kea (Nestor notabilis), a New Zealand 
Originally it fed largely on carrion, ins: 
vegetable matter, but after sheep were int 
the kea developed a taste for meat through 
on dead sheep, and eventually began attacking 
sheep. The parrot now has a prediliction for t] 
around the kidney, which it reaches by dig 
its victim’s back. 

The Kentucky cardinal (Richmondena 
nalis), introduced into Hawaii, breeds thr. 
the year, thus raising more broods than in it 
haunts. 
and the bird is considered by fruit growe: 
detrimental.** Thomson’ reports that the C: 


Its numbers have increased remarkabh 


goose (Branta canadensis), when establishe 
New Zealand, lost its migratory habits. The « 
politan rats in Hawaii, under the predatory pres. 
sure of mongooses (Herpestes sp.) have taken to 
spending more time in trees. Because of this tend. 


thor 


THE SCIENTIFIC MONTHL' 





Varrot 
», and 
du eq 
eeding 
ng liv 
the fat 


if int 


Cardi. 
ughout 
native 
lal kably. 
ers to be 
Canada 
ished in 
e€ cosmo: 
Ory pres- 
taken to 
his tend- 


author. 


)NTHL! 


ve in trees they are now a menace to tree- 
jirds, whereas before the introduction of 
rooses their activities were mostly on the 
The mongooses brought in to control the 
eover, are the most serious predators of 
nesting birds.** 
[he Chinese mitten crab, for which high prices 
on the market in China, feeds, as far as 1s 
on worms and decaying material. Its only 
delinquency is in damage to fish nets; but this is 
light ind can be prevented by coating the nets. 
From the description of its habits, one might ex- 
to be just the kind of animal needed in 
Europe to add variety to the diet, considering also 
the absence of native brachyuran crabs in Euro- 
pean streams. As it happens, the crab was acci- 
dentally introduced into Europe at the beginning 
of the century and has spread rapidly. Although in 
Magdeburg over 355 metric tons of these crabs 
were removed from the Elbe River in 1932, and in 
other places as many as 10 metric tons were re- 
moved daily, they have never found their way to 
the table; apparently they are unpalatable to Euro- 
peans. In Europe the crab prefers for its diet cray- 
fish, insects, snails, and mussels, as well as weakened 
fish. It does tremendous damage, removing bait 
from fishing equipment and eating the fish caught 
in it. The crabs also drill long burrows into the 
banks of streams and dikes, although no such 
damage is known in China.*° 
Although in the literature reports of clear-cut 
changes in habits are few, owing no doubt to lack 
of careful research, it is common for completely 
“harmless” plants or animals to become pests when 
transplanted. The elderberry (Sambucus sp.) is 
one of the worst weeds in New Zealand, as Opuntia 
cactus is in Australia; and Elodea canadensis is 
called Wasserpest in Europe.t Multiflora rose 
(Rosa multiflora), a planned introduction, has 
been found to spread into idle land in some parts 
of the United States, and recently has even been 
reported as a pest by one worker, like another 
rose (FR. laevigata) introduced under similar con- 
ditions earlier.** *° In 1905, a muskrats 
(Ondatra zibethicus) introduced Bo- 
hemia for sport purposes. In a short time these 
rats, along with others escaped from game 
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had spread over much of north-central 
undermining dam walls, embankments, 

igation canals.*° Introduction of the musk- 

list of noxious Bavarian weeds supplied by 

Joha Lederer were such species as: New England 
aster (Aster (Solidago 


cane 1S 


novae angliae) and goidenrod 
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rat from the eastern United States, where it is a 
valuable fur animal, into California, produced 
similarly bad results.*° In South Africa the Amer- 
ican gray squirrel, after being introduced to fill a 
“vacant habitat” (unoccupied oak trees), seemed 
to prefer the neighboring orchards.** Thomson’? 
recorded the valley quail (Lophortyx californica), 
native to and greatly appreciated in California, as 
a nuisance to farmers in New Zealand. 

Lantana camara was introduced into Hawaii as 
an ornamental plant. The mynah (Acridotheres 
tristis), a bird of the starling family, was imported 
into Hawaii especially to aid in controlling the 
army worm (Laphygma exempta). Lantana is not 
a pest in Mexico, nor is the mynah a pest in its 
original home. According to Fisher: ** 

The individual importations of these organisms seemed 
harmless. Each importation was made for specific reasons 
and each might not have been so detrimental had not 
the other occurred. This is what happened in Hawaii. 
The mynah fed on army worms as was expected, but it 
also began to feed on lantana berries, so much so that 
correlative fluctuations in the abundance of berries and 
mynahs were observed. The army worm is now seemingly 
a secondary food item. 

The seeds, after passing through the digestive tract 
of the mynah and some imported doves, are viable, 
and as a result the plant was spread widely and 
became one of the most noxious plants in Hawaii.** 

The carp (Cyprinus carpio) the “planned intro- 
duction” which was carried out by S. F. Baird, of 
the Bureau of Fisheries, is one of the most val- 
uable food fish in many countries and is described 
in Brehms Tierleben*® as having “. . . a soft, juicy 
and extremely delicious meat are easily ac- 
climatized, will reproduce rapidly and will not in- 
terfere in regards to other fish present. . . . They 
grow rapidly and are easily fattened. .. .” In 1880 
the Kaiser awarded Baird a medal for his valuable 
work. In this country carp has proved itself to be a 
nuisance rather than the expected valuable food 
fish. Today literature on carp removal has replaced 
that on carp introduction in America. The starling 
is similarly considered a useful insectivorous citizen 
in Europe (except in recent isolated instances), but 
a nuisance in this country, where it has become 
much more abundant than in its original home. 

Some biologists say that failures of the past 
the “planned introductions” of those days—could 
have been easily anticipated by a more careful 
study. This is probably a case of hindsight being 
more acute than foresight. Mistakes made in recent 
attempts to introduce capercaillie and black grouse 
have been mentioned. These birds were introduced 
into an isolated island on 


carefully a “planned 


319 





. t. ’ Po 
sold ot 


€ 
> fen, ee 
rz Fe 


A pond in Wisconsin, originally well stocked with a mixed aquatic flora, five months after carp were introduc 
The fish have cleaned out every trace of vegetation. (Photo by Wisconsin Conservation Department. ) 


trial.” But black grouse, certainly, and capercaillie, 
probably, are strong enough fliers to have reached 
mainland (and may have done so).§ This example 
well illustrates how difficult it is always to take into 
consideration even the most obvious problems. 
Although our knowledge of ecology may appear 
to be considerable, we still lack knowledge of, and 
insight into, all the complexities of environment 
that could help us forecast the success of artificial 
transplantation. The factors involved in making 
an introduction and the chances of its failure or 
success, of the animals involved becoming game 
or pests, are as “yet invisible and unknown to sci- 
‘scientific” 


ence.”*” Rather than new introductions, 
ones, it might be better to spend the funds on some 
research into past attempts. In many countries 
there certainly is sufficient material for such re- 
search. 

The enthusiasts for introductions want to intro- 
duce species that will catch on and become suffi- 
ciently abundant to stand up under heavy shooting 

$ In letters from O. Olstad (Oslo) it was reported that 
capercaillie can certainly fly the distance involved. L. von 
Hartman (Helsinki) believes that capercaillie regularly 
cross the Baltic Sea. 
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pressure, but the introduced species are not to be- 
come weedy. To draw the line between these two 
conditions is a neat trick of prophecy for a trained 
ecologist. The strange opinion exists that intro- 
duced game animals will never become pests 1! 
this country, that such a possibility cannot be cov: 
ceived of, with an army of several million hunter 
turned loose against them.*’ But sportsmen ha\ 
not kept down pests. Although fishermen probab! 
outnumber hunters, they are doing little carp fish- 
ing. There is no evidence that an outbreak of blac! 
grouse or capercaillie, remote as it may seem, could 
be controlled by hunters, considering the fact thal 
some authors adjudge the birds under some cot 
ditions to be inedible.*! Although the Englis 
government successfully eliminated the invadin: 
muskrats escaped from game farms, the only ot! 
instance known to me in which an _ undes! 
exotic was exterminated by man (with assistam 
of the climate and $7,000,000) is that of the Med: 
terranean fruit fly (Ceratitis capitata) whic! 
vaded Florida.*! Bump takes the precaution ¢! 
populating just a small area. That does not, how 


roux 


ever, guarantee that an animal such as black 
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will stay in the area chosen for its introduction. 
me might expect the nuisance value not 
to appear until the introduced animals have 
veached a reasonable density and, most likely, have 
spread. Again, one could anticipate disagreement 
among biologists in determining whether an exotic 
pest’s value outweighs the harm it does. Facts about 
several of the animals considered as obvious pests, 
and failures of past introductions, are soft-pedaled 


Beside 


by some acclimatizers. 

According to Bump,’ only 1 per cent of the pos- 
sible “world game bank of 355 species and 678 
subspecies of game birds exclusive of pigeons, 


doves. waterfowl and shorebirds” has ever been 
seriously tried out in this country. Day suggests 
that some strains of European or Asiatic deer 
might do well in the “grassy areas of the United 
States” (presumably the cattle country), whereas 
native species confine themselves to the wooded 
sections. According to Hicks,*® introducing species 
and following them up will give us 
portunities for unraveling the true nature of en- 
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‘golden op- 
i ‘ : Only after thirty-five years did the rabbit succeed in 
vironments.” I do not want to speak here of the New Zealand—and then only too well. Gullied and 
aesthetic effect of introducing exotic animals eroded hillside, punctured with rabbit holes, somewhere 
; -, ; Eee oi il a in New Zealand. (Photo by A. H. Clark. 

among our own fauna, since not every biologist 


seems to have the same appreciation of our fauna. ees ; 
before establishing themselves." Only after more 


than half a century of effort were the Australians 
able to establish the rabbit herds, which then dev- 
astated large parts of the continent, thus providing 


Some apparently do not see any objection to con- 
oN verting North America into a zoological garden at 
the expense of native species. 

[his project of the Fish and Wildlife Service, 


- to be- ; : ; the best example of the possible unforeseen con- 
which is fundamentally unsound, is a rather un- sa ; 
Pse two : : : : sequences of introductions. 
ao: usual policy for an agency that has shown itself as ‘gies ; 
trained ah 5 WG ae ; One might close this discussion with a quotation 
supporting sound conservation practices. In addi- — . ‘ ; ce ; 
intro- ak Wie acti age Sea from E. H. Graham,** which certainly still holds 
ion, this new policy may encourage other groups, WI a eis ; 1G 
sete jy ane ; °c Y true: ~ 1en a species 1s introduced into an area 
ests 1 even less careful, to follow the example set and seek r 7 1 bef ie al : “ 
€ COI: permits to introduce hordes of animals on a “sci-  W2€Te It has not lived betore, it 1s almost impossi ur 
hunters entific basis.” to foretell the consequences, although it is quite 
n hai Some game managers and sportsmen are not aap we 4 oe ne SReCen : See oe 
. . . : eventually fail enurely. 
obabl worried about introductions because, of the many :' , — 
rp fish- introductions into the United States, only a few 
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PARADOX OF ZENO 


Always there is Beyond, a Farther still: 
The tortoise still outdistances the hare; 
Even Achilles of the wingéd heel 


Arrives too late ... 


the tortoise is not there 


But somewhere farther on, a single pace; 


The paradox of Zeno still remains: 
The arrow flies, and yet stands still in space; 
We move and yet we cannot note our gains. 


Is life then an enigma, first to last? 


For every “yes” a counteracting “no,” 
The future but a segment of the past, 
The present, too, an evanescent glow, 


Until we come to doubt the very light, 
Yet find no answer in the starless night? 


Mare WINKLER GOODMAN 


Cleveland, Ohio 
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o the Stars Via South Africa 


CHARLES A. FEDERER, JR., and IVAN R. KING 


The senior author began his scientific career as a staff assistant and planetarium 
lecturer at the American Museum of Natural History in 1935. He became a 
member of the Harvard College Observatory staff in 1941 and editor of Sky and 
Telescope in the same year. He recently became chief of the Scientific Literature 
Branch, Air Force Cambridge Research Center. Mr. King is also a member of 


HE year 1751 marked the beginning of 
astronomy in South Africa. According to 
Sir David Gill, no serious effort was made 
to obtain exact knowledge of the southern heavens 
prior to 1750, except for Edmund Halley’s expedi- 


St. Helena about 1677. Then two hundred 
o a French astronomer, the Abbé Louis de 
Lacaille, arrived in Cape Town to make measure- 
ments to determine the distance of the sun and 
to make a catalogue of southern circumpolar stars. 

Those unfamiliar with the stars might well ask, 
when told of Lacaille’s efforts and those of his 
successors, Why it was necessary to go to the stars 
by way of South Africa. The question might better 
be phrased: What observations of the heavens can 
we make from locations in the Southern Hemi- 
sphere that cannot be made from observatories in 
Europe, Asia, and North America? 

Every observer situated a considerable distance 
north of the equator has above his northern horizon 
a circumpolar region of the heavens that is con- 
tinually visible to him, every clear night throughout 
the year. As we teach our children, the Big and 
Little Dippers, Cassiopeia, and Draco are among 
the constellations that may be seen whenever the 
night is clear, if one lives in Europe, Canada, or in 
most sections of the United States. These star 
groups continually circle the North Star, and for 
constellation study they form convenient starting 
points for finding other groups that are farther 
from the pole and visible only at certain seasons 
of the year. 


tion to 


years a 


For this advantage in having a north circum- 
polar region, however, we pay the price of being 
unable to see at all a region of equal size that is 
centered on the south pole of the sky. At latitude 

orth, that of Washington, D. C., the invisible 
circumpolar region has a radius of 38 degrees, 
t is is impossible from the United States Naval 
rvatory to see about one fifth of the entire 
ial sphere. In addition, another fifth never 
rises high enough above the southern horizon to 
make favorable observing possible. The 200-inch 
telescope on Palomar Mountain in California is 
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the Observatory staff. 


more favorably situated in this respect, for its 
latitude is 34° north, and the invisible region is 
correspondingly smaller. The new 98-inch Isaac 
Newton memorial telescope under construction at 
the new Royal Greenwich Observatory at Herst- 
monceux Castle, England, cannot see a region 
nearly 51 degrees in radius. 

Ever since such voyagers as Magellan described 
the beauties that blazed down from overhead as 
they traveled around the extremities of South 
America and Africa, astronomers have been aware 
of the glories of the invisible regions. ‘To early ex- 
plorers, the changed aspect of the heavens must 
have been a mystery nearly as great as that of the 
new lands and seas they investigated so coura- 
geously. But astronomers have until comparatively 
recent times been so busy scanning the available 
heavens with telescopes and other instruments 
close at home that they have had little time or 
enthusiasm for expeditions to the Southern Hemi- 
sphere. 

Proper atmospheric conditions are not the only 
prerequisite for the selection of a site where a 
permanent southern observatory may be estab- 
lished, and all directors of northern observatories 
who have sought to extend astronomical research 
to the southern sky have had to meet a variety of 
problems. Whereas an expedition to observe an 
eclipse of the sun may travel to the remotest corners 
of the earth, large and permanent telescopes require 
constant supplies of photographic plates and ma- 
terials, auxiliary instruments, and other items that 
can be easily provided by the mother observatory. 
Modern installations need electricity and water, 
and the personal and social requirements of as- 
tronomers and their families must be taken into 
consideration. 

The South Africa of today 
country developed chiefly during the present cen- 


a young and growing 
tury—offers a good combination of sky conditions 
and living amenities, and it is no wonder that as- 
tronomical migrations have led to the interior of 
that country, where elevations up to 6000 feet are 
easily accessible. In this respect, South Africa some- 
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Dome that houses the 26'/2-inch refractor of the Union Observatory, Johannesburg, South Africa. 


what resembles California with its Coast Range 
relatively near centers of population. 

It was for the benefit of nineteenth-century 
navigators that the Royal Observatory of the Cape 
of Good Hope was established, not long after 
the English had acquired the Cape from the Dutch 
in 1814. Located a few miles from Cape Town, 
on a height from which it was expected signals 
could be sent to ships in Table Bay, the new ob- 
servatory provided a time service and other aids 
to navigation. One of its first directors, Thomas 
Henderson, is famous for his early measurement 
of the distance of the nearest star, Alpha Centauri, 
from observations made at the Cape Observatory. 
In addition to a standard program of meridian 
astronomy in its various phases, this observatory 
began in 1926 to measure the distances to relatively 
nearby stars, on parallax plates taken with its 24- 
inch Victoria photographic refractor. Under the 
present director, R. H. Stoy, the observatory is 
carrying out a broad program on the magnitudes 
of southern stars. During 1949 the sun was photo- 
graphed on 360 days of the year, a new record 
even for this favorable location. 

In 1834 Sir John F. W. Herschel, son of the 
famous astronomer who discovered Uranus, ar- 
rived in Cape Town on a private four-year expedi- 
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tion. With a large telescope, he set out to catalogu 
the nebulae of the southern sky on the same plan 
as that used earlier by his father for the northern 
nebulae. Herschel’s was the first of a series of ex- 
peditions and projects that in some cases have led 
to the establishing of permanent Southern Hemi- 
sphere observatories. 

In 1910 the government of the Union of Sout! 
Africa established in Johannesburg the Unio: 
Observatory, whose equipment includes a 261/2-inch 
refractor. This institution, under the direction o! 
W. H. van den Bos, is maintained by the gover: 
ment’s department of education, and concentratt 
on double stars, comets, asteroids, and the operation 
of the country’s time service. The Union Observa- 
tory maintains close relations with the Leider 
Observatory in Holland, which has set up and 


operates a large photographic and visual doubl 
refractor at the Union Observatory. The Leiden 
mainly on 


southern observers have concentrated 
variable stars. 

Also at the beginning of the twentieth century, 1! 
the same era of astronomical expansion that 1 
cluded the building of the world’s largest refracting 
telescope at the Yerkes Observatory in Wisconsit 
and the first observations from Mount Wilson 1! 
California, visitors began to investigate astronom 
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ns in South Africa. The Dutch astrono- 
Kapteyn and W. de Sitter visited the 
d in 1908 Solon I. Bailey, of Harvard, 
ir traveling from Cape Town to Bula- 
ithern Rhodesia. His object was to find 
suitable spot for the transfer of the 
ranch of Harvard Observatory that had 
peration since 1889 at Arequipa, Peru. 
ors to South Africa who had the estab- 
4 observing stations in mind were Charles 
of the Smithsonian Institution;.W. J. 
the University of Michigan Observatory; 
lesinger, of Yale University Observatory; 
nd Ejnar Hertzsprung, of the Leiden Observatory. 
[hus it came about that, in a span of three years, 
wr American observatories were set up in South 


’ Abb 
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rank Sch 


Africa. In 1925 Yale’s southern station, later known 


‘s the Yale-Columbia Station, was established in 


lohannesburg. This was followed in 1926 by a 
lar observing station of the Smithsonian Institu- 


< 


non Mount Brukkaros, South West Africa, and 
» Lamont-Hussey Observatory of the University 


iment is used for parallax measurements. 


~ 
lding in which the 26-inch refractor of the Yale-Columbia Station, Johannesburg, is located 
arts, to the north and south. The field of observation is restricted to regions close to the 


of Michigan, in Bloemfontein. Finally, in 1927, the 
Boyden Station of Harvard Obczervatory was re- 
moved from Peru to Mazelspoort, near Bloemfon- 


tein; this transfer was carried out completely by the 
late J. S. Paraskevopoulos, who was superintendent 
of the Boyden Station from 1923 until his death 
early in 1951, The Mount Brukkaros Station oper- 
ated only five years, but the other South African 
observatories became permanent institutions. 

The Yale southern station marked the fulfillment 
of one of the major ambitions of Frank Schlesinger, 
the astronomer who established the photographic 
techniques by which we measure the distances to 
the nearer stars. These trigonometric parallaxes 
require telescopes of great focal length, to give 
large scale to the photographs. Thus it was that D1 
Schlesinger built for South Africa a 26-inch photo- 
16-foot focal leneth. To this 


refractor of the 


graphic refractor of 


are attached one 10-inch visual 
same focal leneth, and one 5-inch camera. 
The main program of the Yale southern station, 


now under the direction of C. Jackson, has been 


Roof slides off 
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The University of Michigan’s Lamont-Hussey Observatory at Bloemfontein, from the air. This observatory dat 


to 1927. (Photo by M. K. Jessup. 


to determine distances and apparent motions of 
southern stars, the characteristics of double stars, 
and to catalogue the stars on the basis of their 


positions and motions. One such catalogue recently 


completed at New Haven involved measures of 


128,000 stars, mostly on plates taken in South 
Africa, 

In 1946 Columbia University became a copart- 
ner, and its Department of Astronomy began to use 
half of the 26-inch telescope’s observing time to 
determiné*féfiable colors of selected southern stars. 
As the city of Johannesburg grows, however, astro- 
nomical observatiohs there are becoming more and 
more difficult. The Yale-Columbia Station has con- 
sequently decided to move to Australia, where it 
will be part of a cooperative project in the astro- 
nomical “preserve” of Mount Stromlo Observatory, 
near Canberra. 

Another lifetime dream that of William 
Joseph Hussey, former head of the Astronomy De- 
to build 


was 


partment at the University of Michigan 
a large refractor to observe double stars in the 
Southern Hemisphere. The came true 
through funds furnished by Robert P. Lamont, of 
Chicago, for building and maintaining a 27-inch 


dream 


visual refractor. 

Late in 1923, Dr. Hussey, equipped with a 
10-inch telescope, arrived in South Africa in search 
of a site. He finally selected Naval Hill, within the 
city limits of Bloemfontein. He returned to the 
United States to prepare the final expedition, which 
left New York in October 1926. On the way, Dr. 
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Hussey died suddenly in London. The responsibilit 
was taken over by R. A. Rossiter, who by 1928 ha 
completed the new observatory. At the beginni! 
of 1937, fears were expressed that this branch 
Michigan Observatory would be obliged to cl 
down, but the government of the Union of Sout! 
Africa generously provided funds to contin 
work. 

The program at the Lamont-Hussey Observat 


has recently been broadened to include the south 


“hydrogen-alpha” survey, a joint project of t! 
Michigan and Mount Wilson observatories. O 
red-sensitive photographs made with a 
prismatic camera, those stellar spectra stand « 
which the hydrogen-alpha line is bright. Sin« 
spectra do not contain this bright line, an inspect 
of the photographs serves to reveal those objects 
which do, including gaseous nebulae and stars wit! 
hot, deep atmospheres. Since the northern 
made at Mount Wilson Observatory, is 
complete, these southern observations will 
out a survey of the entire sky. 

The Boyden Station of Harvard Observato 
instruments that complement those at its mail 
observatory in the town of Harvard, Massachusetts 
where there are counterparts of the Boyden St: 
tion’s 60-inch Rockefeller reflector, 13-inch Boyde: 
refractor (both visual and photographic), || incl 
Metealf triplet, 8-inch Bache refractor, and s 
small patrol cameras. Harvard’s collection of | 
graphic plates of the sky is approaching the hall- 
million mark; not least in importance are thos 
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aken regularly every clear night in South 
small, unguided patrol cameras that keep 
watch 01 the sky for events that elude the large 
instru nts with their smaller fields of view. 

The <‘ation’s potentialities have been further in- 
yy the installation of a photoelectric pho- 
ind a spectrograph, for use on the 60-inch 
And a major transformation now in prog- 
ress is the turning of the 60-inch into a giant 
Schmidt-type telescope; the new mirror has already 
been manufactured in the United States. But the 
greatest change took place in the fall of 1950, with 
the arrival at Mazelspoort of a new telescope of 
Raker-Schmidt design, to be operated jointly by 
Armagh Observatory, North Ireland; Dunsink 
Observatory, Eire; and Harvard Observatory. This 
instrument has been installed on the mounting of 
the retired 24-inch Bruce refractor—long one of 
the most important instruments in the south. The 
so-called ADH telescope has a 36-inch primary 
mirror and a 32-inch correcting plate; a 17-inch 
convex secondary mirror completes the optical 
wrangement that produces a flat focal plane on 
photographic plates covering about 20 square de- 
wees of the sky. Bart J. Bok, associate director of 
Harvard Observatory, who was in charge of the 
installation of the ADH, spent about eighteen 
months during 1950-51 in South Africa using it 

investigate the structure of the southern Milky 
Way. Dr. Bok returned with several hundred photo- 
waphs of more than a million stars. Analysis and 


. ture 
pit i 


Africa 


creased 
tomet 
reflect: 


nterpretation of this great mass of data are ex- 
pected to take at least three years. 

Harvard’s work at the Boyden Station is con- 
cerned chiefly with the southern Milky Way, 
southern galaxies, and those special neighbor gal- 
axies, the Large and Small Magellanic Clouds. 
\lso recently completed is a repetition of plates 
taken forty years ago in Arequipa, Peru, in order 
to determine the apparent motions of faint stars. 

One of the world’s largest reflecting telescopes, 
7+inches in diameter, was put into operation about 
three years ago at the Radcliffe Observatory in 
Pretoria. This English observatory was originally 
established nearly two centuries ago at Oxford, 

when plans made within the past generation 
large reflector called for a transfer to better 
the observatory decided to meet the great 
ior a southern instrument devoted to spectros- 
\t present, while accessories so essential to 
ficient programming of such an instrument 
ing procured, it is engaged in direct photog- 
of nebulae and other distant objects, under 
rection of A. D. Thackeray. The problem of 
‘tation of the Milky Way is to be studied 
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further at the Radcliffe Observatory, as practically 
all our facts concerning the motions of very distant 
stars have been obtained at northern observatories. 

In an observing expedition to South Africa, John 
Irwin, of the Indiana University Department of 
Astronomy, took with him a photoelectric photom- 
eter with which to make observations of magni- 
tudes and colors of southern stars and star clusters, 
as well as of the polarization of the light of these 
objects. He attached the photometer to the 74-inch 
Radcliffe reflector, to the Lamont-Hussey 27-inch 
refractor, and to the 24-inch Cape refractor, mov- 
ing from one observatory to another so as to inter- 
fere as little as possible with their regular programs. 


3y far the most striking feature of the southern 
skies is the chaotic splendor of the Milky Way. 
This irregular band encircles the entire sky from 
north to south and back again, but its brightest 
parts are far to the south. The incomparable star 
cloud in Sagittarius, which at the latitude of Wash- 
ington, D. C., never rises high enough to show 
itself to full advantage, 
during the long, clear South African winter nights, 
and it is blotted out only by the brightest moon- 
light. 

By contrast with much of the northern Milky 
Way, this region is not a smooth band of light but 


passes directly overhead 


is torn in many places by dark lanes that we know 
to be great clouds of dust concealing the distant 


parts of our galaxy. And here we find one of the 
the northern astronomer: the 


strongest lures fo 


galactic center and the interesting stars and star 


Close-up of the 10.5-inch prismatic camera at Lamont- 
Hussey. It was first used at Mount Wilson. 
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groups that are most numerous in the direction 
of the center. As an example, we may cite the 
globular star clusters, whose very preference for 
the Sagittarius region of the sky led thirty years 
ago to the discovery of the center of the galaxy. 
The two brightest globular clusters, Omega 
Centauri and 47 Tucanae, are easily visible to the 
naked eye as fuzzy spots in the sky, and a large 
telescope reveals each to be a great collection of 
tens of thousands of stars. 

In one direction, the Milky Way fades from the 
Sagittarius cloud to the familiar star clouds of our 
northern summer sky, but in the other direction 
lie brilliant regions that never show themselves 
above our horizon in the north. Current attempts 
to trace a spiral structure in our part of the galaxy 
depend heavily on studies of such regions as the 
Carina cloud, rich in and the 
pulsating stars known as Cepheid variables. And 
all through this region are scattered bright blue 
stars, distant skymarks of galactic structure. There, 
too, is Alpha Centauri, a triple system which is our 


easeous nebulae 


the horizon and is nowhere high enough to 
spicuous. Overhead is a relatively blank r 
no apparent interest. But even here in 
astronomical work is to be done, for thi 
direction at right angles to the plane of th 
Way galaxy, and we can look far out int 
without serious obstruction by the dust clo 
hinder our view along the Milky Way 
galactic equator). Here, in the direction 
south pole of the galaxy, apparent star brig] 
need no correction for the effect of int 
absorption, and we can see countless 
galaxies that are the chief population units 
universe as a whole. 

Farther south are the two Magellanic ( 
which look like isolated patches of the Milky 
Although galaxies in their own right, th 
probably satellites of our own galactic system 
great importance is that they are close eno 
us that we can study their individual stars but 


still far enough away that we can consider all thei 


stars to be at about the same distance from ( 


nearest neighbor among the stars; the Southern — recognize in the Magellanic Clouds many familia 


Cross, pointing to the otherwise unmarked south — types of stars and other objects, and we can con- 
pole of the sky; the Coalsack, a dust cloud that 
makes a black “hole” in the Milky Way. 


the Sagittarius cloud 


pare them with one another on an absolute basis 


It was in the Small Magellanic Cloud that th 


Seven hours after has relation of the intrinsic brightnesses and the periods 


of Cepheid variable stars was first established 
relatively faint Cepheids pulsate rapidly, bright 


passed overhead in South Africa, the aspect of the 


sky has completely changed. The Milky Way circles 


Zebras are at home at Lamont-Hussey. The 27-inch telescope is at the right: the prismatic camera with a 10.5 
lens can be seen protuding from the camera house (left), which was completed in 1949. (University of Michigan p! 
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Boyden Station of Harvard Observatory, looking east. 





The 60-inch Rockefeller reflector at Boyden Station, Bloemfontein, South Africa. 


ones pulsate slowly. On this relation our measure- the twilight for northern observers, is someti! 
ments of the great distances to other galaxies de- conspicuous for weeks at a time from beloy 


pend, for they contain Cepheid variables too. The equator, because the planet is situated somew! 


Magellanic Clouds have well been called the as- south of the sun whenever it is farthest fro1 
tronomer’s tool houses. sun in the sky. And occasionally, as in 194; 

Even for the nonprofessional astronomer the skies again in 1948, a very bright comet will appea 
of the Southern Hemisphere offer attractions. The that can be seen well only from the tropic: 
planet Mercury, which is usually visible only in the Southern Hemisphere. 
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Hollyx ood, Califor nia 


TO ARISTARCHUS 
THIRD CENTURY B. C. 


The laurel-wreathed Lycean School 
Whose word was oracle, 

Proved, in golden syllogisms, 

That the earth lay motionless, 

The center of a geocentric 
Universe. You too 

Had long observed (as they observed) 
The day star rise 

Over the rim of the Aegean, arch 
The heavens, and curve low again 
Beyond the mainland 

West of Samothrace. 

But this, for you, was less 

Than certainty. 

Some sharp necessity to penetrate 
Beyond the eye’s assurance, 

Beyond the bright Aristotelian logic, 


To the way things are. 
Set you to drawing that small diagram: 


The line from half moon 

To the earth, and that acute 
Revealing angle at the sun 

That showed somewhat how distant 
Was the solar radiance, somewhat 
How great. 

And then vou knew it was the earth 
Was satellite. 


What a clean avoidance 

Of the thought in fashion, 

What a clear, right climate 

Of the mind 

Ripened such precocious truth 
Two thousand vears and more 
Before its season! 

Tonight I gaze where shadows fill 
The crater that men named for vou 
Upon the moon, 

Saluting your far, lunar cenotaph, 
Oh Aristarchus! 


GEMMA 


I 
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ing, Research, Thinking 


MILTON W. HOROWITZ 


The author, who is an assistant professor of psychology at Queens C: 
York, received his undergraduate training at the University of Conn: 
master’s degree from the University of Nebraska, and his doctorate a 
University (1947). During the war he was a research assistant in psych 
with the National Defense Research Council. He taught at the Universit 
Kansas from 1947 through 1950. His main interests are in social { 
(more specifically in social perception and interpersonal relations), { 
theory, and methodology in science. He has published research in visu 
tion, motivation, and interpersonal relations. 


HAVE been thinking a great deal of late about 

the functions of teachers as they are manifested 

on the American scene. It occurred to me that it 
might be of benefit to others to trace the develop- 
ment of this thinking and of the conditions which 
lead to it, even though I cannot be sure what, if 
any, conclusions may result from this thinking. It 
may even seem naive to the educator, for it has 
been done without benefit of formal instruction in 
education as a discipline. I am sure others have 
trod many of the same intellectual mazes that I 
have. Nevertheless, and perhaps precisely because 
of this naiveté, untrammeled by other modes of 
thought and untouched by the logic of previous 
solutions, it may be of greater benefit. 

As teachers in American institutions, of various 
allegiances and in different disciplines, we are all 
aware in a marginal way of many of our difh- 
culties, of the pressures surrounding us and impel- 
ling us into one or another educational venture, of 
our own great heritage and tradition, and of the 
forces that inhere in our work for positive good. 
It does not take a cultural anthropologist to tell 
us that, in some respects, modes or fashions in edu- 
cation are prescribed or fixed or perhaps only sug- 
gested by the prevailing moral, ethical, economic, 
political, or social mood of the dominant culture. 
In any case, forces exist to induce us to behave in 
acceptable cultural channels. Nor do we need an 
analysis of national character to impress upon us 
the fact that we are a materialistic nation in a 
period of our development that stresses strength 
and power in our inter- and intranational rela- 
tions; that is characterized by loose moral scruples 
and ethical principles and values in our social, 
economic, political, and educational relationships. 
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We live in an atmosphere and within a syste: 
value the football coach more than the sch« 

use Matthew Arnold’s comparison in a 

text, America has become more Hebrai 
Hellenistic; we lay more stress on doing, on 1! 
importance of the act, and less stress on knowing 
Whatever may be said of the latter, the form 
leads inevitably to narrowness and illiberality. Ai 
yet, only in a peripheral, semiconscious way d 
realize how these facts affect us as «teachers 
our theories and our doctrines, in our facts, in « 
principles, and in our living. 

We do many things well. American colleges a: 
universities give us excellent preparation for tec: 
nical pursuits. We turn out good doctors and law: 
yers. Our engineers and our technicians of all sor 
are excellent. Our architects are good. We glo 
in our “know-how,” in our mechanical ability, 
overt accomplishment. And, whether for good « 
evil, our educational institutions are turning 
people, who, by training, fit into this cultu 
scheme. I believe, however, that we are doing |i 
well other tasks that have been traditionally our 
Our citizen-graduates are considerably less tl] 
well-informed people. Our scholars (and I n 
admit that this is a controversial issue) a 
than mature. Our theorists, thinkers, and syste! 
builders are, for the most part, second-rate. | ¢ 
speak competently only for my own profession, | 
is it not significant that the great majority of theo 
about the atom originated elsewhere but the! 
American resources and technical ingenuity p! 
duced the first atomic bomb? 

It may be symptomatic of the same cultur 
forces that businessmen and trained administrato! 
run our colleges and universities. This is as 
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to some extent, for schools are big 
(hey have tremendous physical plants; 
many of them have other assets, real 
n spaghetti factories. There can be no 
too, but that large schools are political 
\e proper university can be the spring- 


oO political duty for those who so aspire. 
d more our presidents are schooled in 
industry, or even the Army, before they 
the academy. One sometimes suspects that 

i oie degree is a handicap for those aspiring to 

sy presidency. I do not necessarily mean to 

ut Stanford i jmt it industrialists, politicians, or Army career 

Psycho bad men, or even that they make poor 

# - presidents. However, the facts do imply a 
per : nt, a trend, or a tendency. They do imply 
ual per ih men cannot be expected to know or un- 
and the academic demands of colleges and 
sities—nor are they chosen with this in mind. 
stem thar my own profession, psychology, we look else- 
holar. To for much of our theoretical guidance. In 
new con. fg the clinic, in diagnosis, therapy, and personality 
and |v ff theory, Freud, Adler, and Jung retain their stature. 
x, on tl [he masters have been revised and embellished 
knowing it not significantly altered by us. More in other 
e form: areas of psychology proper, Wertheimer, Kohler, 
lity. And ff Koffka, and Lewin wield tremendous influence. 
ay do wf Of American theorists, system-builders, and de- 
chers velopers, only Hull and Tolman (two contempor- 
ts, ino ries) come readily to mind; and it is interesting to 
ote that Hull was greatly influenced by Woodger, 
leges and MJ the English biologist, in the development of his 
for tech- MM 2aturalistic system of learning and behavior, and 
and Jaw. [olman came under many influences, not the least 
F all sorts { which was Gestalt. 
We glo American psychology has pioneered and _pros- 
bility, in MM pered with animal behavior, with statistical and 


good 0! 
ning out 
cultural 
oing les 


lly ours 


INT HL 


juantitative elaborations, with intelligence tests, 


vith paper-and-pencil personality tests. Our indus- 
ial 


trial, clinical, statistical, testing, and applied sec- 


are flourishing. It is characteristic of us “to 
‘asure first and ask questions afterward.” We 
{fer excellent intelligence scales, multiphasic 
of personality attributes, and an enormous 

t in learning. It should not be surprising 
earning, a part behavior, not central to the 
mn, easily quantified and experimentally ma- 
ited, is the dominant American psychology. 


ing, creativity, and other cognitive functions 
mparatively little attention. Perception has 
ecently come into its own. 

have done much with the adjustment in- 
y—again not by chance, for adjustment is 
mptom and outward manifestation of per- 
ty—but we have done little in the develop- 
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ment of personality theory. Our psychology has 
tended toward the sensory, the outward, the ap- 
plied, the quantitative. It is weighted with physi- 
ology, with neurology, with the observable, with 
the palpable. Is it not significant that American 


studies of motives started with tissue needs and 
ended with habits, which we call drives, but that 
Freud, a noted physiologist in his earlier scientific 
years, developed a psychological motivational sys- 
tem for which tissue needs were largely irrelevant? 
I do not think it would be unfair, or contrary to 
evidence, to say that we have obtained our theory 
and our thinking and the more vital elements of 
our psychological principles (and perhaps our wis- 
dom) from abroad. 

If I am correct in my summation, it is indeed an 
unfortunate state of affairs, but one which mirrors 
similar aspects in other disciplines as well as in 






other areas of our culture. We, the teachers, are 
traditionally academicians. We are traditionally 
the scholars and the thinkers (although ‘“hard- 
headed” businessmen and industrialists have char- 
acterized us as idlers, dreamers, brain trusters, and 
more recently as “long-hairs’). It is probably no 
accident that a common household phrase is “It 
may be all right in theory, but . . .” How could 
thinking, theory, creativity, have fallen to such a 
low estate? And how have practicality, application, 
and action been divorced from theory and risen to 
such an eminence? 

Of course we are all caught up in the same 
process. Perhaps we should examine America in 
the large, as an anthropologist might, for answers 
to our difficulties. I think we should, but I think 
also that it will not be inadequate if we begin with 
an analysis of what a college or university teacher 
does in America. Let us ask, what are the usual 
demands? What are the usual pursuits? What are 
teachers required to do? I believe that such an 
analysis will give us partial answers to the diff- 
culties we face. The assumption here is that teach- 
ers in American colleges and universities, who are 
directly concerned with science (and education in 
eeneral), are more or less unwilling links in a chain 
that starts with cultural demands, norms, and 
coercions, and ends with a scientific or educational 
product. We have examined the product above and 
found it not completely acceptable. Let us now 
examine what teachers are required to do for the 
clues this will furnish us as to why the product is 


unacceptable. 


The Three Tasks of a Teacher 
I believe that college or university teachers are 


required, or what is more important, believe that 
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they are required, to engage in three broad activi- This is by no means the whole story « Irse 
ties. We may label these teaching, research, and Few teachers can live well on their salar This 
thinking.* It is natural to suspect that these activi- is a well-known fact and needs no furthe do, 2% 
ties are, or should be, coordinate. The day of the mentation by me. What is less well knoy a 
compleat man has long since passed, and it seems ever, is the extent to which teachers have {tthe 
improbable that anyone would be required to per- profession to enter other, more lucrative, 
form three disparate tasks. Let us examine each in tions; and, worse, how many teachers a1 
turn. After this examination we can discover, per- to supplement their meager stipends wit! 
haps, what the three have in common. activities. Scratch a teacher and you'll find 

The requirements of teachers. The main re-  of-intellectual trades—perhaps he has a sn 
quirement of teachers is, of course, to teach. It is ernment or military or foundation gra: 
nevertheless a moot question to ask how much they which he derives an extra sum; perhaps | 
should teach. It is a never-ending source of sur- himself out as an expert or a consultant 
prise to a layman to see a college professor wend much per hour or per day; perhaps he dox 
his weary way home after his last class and seem _ sion or night teaching; most usually he mu 
exceedingly tired. A common belief is expressed in the summer. Whatever it is, the remun 
in the incredulous exclamation: “Why you teach although necessary, is hardly payment for h 
only fifteen hours a week—and you have a three- _ treated larynx or the moral degradation hi 
month vacation every summer!” It is appropriate from the realization that he cannot surviv: 
to relate here the story of the state senator, member chosen profession without extra work. 
of a budget committee visiting the state university Obviously, the solution here is to pay teacher 
to ascertain conditions, who chanced upon a enough so that they need do nothing other tha: 
faculty member in the hall and engaged him in teach; and, second, to reduce their loads to th 
conversation, point where they can teach well and be experts 


“How many hours do you teach, professor?” in the areas in which they do teach. A good teach 
“I have a pretty light load this semester. I’m must be intellectually alive and unstultified. Hi 
teaching eight hours.” needs time to prepare a course properly. He mu: 
Patting him paternalistically on the back, “Well, decide on and choose its content and theory, Hi 


that’s a good day’s work.” must think of examples to explicate his theory and 

It is difficult to know what a usual college load know experiments which furnish data that support 
is. In New York city colleges it is fifteen hours by his theory or militate against it. He should hay 
statute. At other institutions it varies—from school time to think about presentation. He must know 
to school, from department to department, and about films and other visual aids that will assis 
from individual to individual within a department. him (and allot time to see the new ones). He must 
It varies with upper-level (graduate) courses vs. read and reread until he is thoroughly conversant 
lower-level (undergraduate) courses, with number — with his special areas and able to coordinate the 
of administrative duties, and sometimes with with other areas. He must keep up with the lite: 
amount of committee work and thesis supervision. | ture in the journals, which in itself can be a major 
Many individuals carry deceptively light loads, activity. And he must understand and love h 
for the balance is struck with administrative duties work so that some of his exuberance will bubb 
or committee work. over and stimulate students to love it too. 

[ do not wish to belabor the question of the The tasks listed here would keep a teacher bus) 
amount of teaching we are required to do. I wish full time if he could do them. Unfortunately, w 
only to bring out the point that it is frequently too have not yet exhausted the requirements 0! 
much to accomplish its only purpose—namely, to teachers. He has committee work. He goes to stal! 
teach well. Teaching, like everything else, when meetings, faculty council meetings, special con 
taken in overdoses becomes a poison, and it will mittee meetings, student meetings, thesis committe: 
cause a slow intellectual death. Fortunately for mectings. Frequently he must take attendance 1! 
us, by the time this occurs, our sensibilities have _ his classes. With other paper work, such as student 
been dulled, and only the students suffer from the records, posting of grades, sending in absenc’ 
inexorable decomposition of our lecture material. ports, and handling registration, it adds tl! 

wet straw to the teacher’s degradation. It is 
an Seppe oa ing fourth atesor, ordinary that an nsitution will hire a schol 
college salaries quickly disposes of this as a requirement “@ teacher and then force him to do clerical 
of teachers. that could be done more efficiently, more q 
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accurately by a clerk at half the salary. 

are two main points that I wish to make. 

is that teaching, with no additional tasks, 

. full-time job. The second is that its in- 

sts are broad and all-encompassing. The good 
must be the scholar whose activities are 


tere 
teach 
ever-widening in terms of his interests. 

The requirements of researchers, Let us inquire 
next into the requirements of research workers. It 
would not be surprising if we found little corre- 
spondence between the duties, or functions, or 
usual behaviors expected of the researcher and 
those expected of the teacher. 

A hundred years ago, perhaps, we could have 
defined research to the satisfaction of most, but I 
fear that today it has too many facets and assumes 

any shapes for us to do more than speak of 

it arbitrarily. There is industrial and applied re- 
ch; there is library research; historical re- 
systematic research. Most certainly, how- 
ever, to Whatever kind of research one is devoted, 


Searcn , 
its hallmark is narrowness. In contradistinction to 
the teacher, who must become as broad as possi- 
ble, with his own chosen area as a base, the re- 
searcher becomes as narrow as possible, with his 
chosen area as a base. The researcher is the an- 
tithesis of the scholar. This is not to place an evalu- 
ion on the terms broad and narrow. It is simply 
a representation of the facts as I believe, for the 
most part, they exist. Psychology is a young disci- 
pline, but even so, few men can master more than 
one area within which they can do adequate and 
fruittul research. 

Research, by its nature, is not an activity that ac- 
complishes broad ends. Even in systematic research, 
where many able people work on segments or 
phases of one theoretical system, they accomplish 
narrow ends. Certainly any one individual can do 
little. And, fittingly enough, people are known for 
what they do. Someone does research on learning 
and he spreads himself a little thin if he investigates 
conditioning, discrimination, adaptation, imitation, 
maze learning, and transfer. Perhaps one’s main 
t is concept formation. Someone else works 

/hase of personality. Another has a specialized 
ry area. By its nature, research cannot be 
|. Indeed, the more we know, the narrower, 
iore sophisticated, the more esoteric, does re- 
i become. The more mature a science be- 
the narrower does its research become. 
econd requisite of research is that it requires 
ind patience. There is the initial thought 
the problem, the weighing of issues—ideas 
ilked over with colleagues. Much reading on 
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the problem at hand and consideration of other 
tentative solutions are necessary. Unlike scholarly 
reading, which tends to be leisurely, contemplative, 
and exhaustive, research reading tends to be none 
of these. Research is tricky and deceptive. In many 
of its aspects it is plain drudgery and dirt hard 
labor.t Naturally, it must be a labor of love, and 
perhaps this is the only common ground it shares 
with teaching. The usual mode of research is trial 
and error. Most research requires an explicit o1 
an implicit dry run—a prior tryout to collect trial 
data or see how the apparatus, or the instructions, 
or the experimental setup works as a whole. Almost 
always there are corrections, reformulations, new 
instructions, simply by virtue of the fact that the 
practical demonstration of a hypothesis includes 
more variables that make a difference than the 
experimenter can know about. 

A third function of research is that it requires 
technique. Much of modern research requires ap- 
paratus that the researcher must build. Most psy- 
chologists carry a screw driver or other tool almost 
as often as they carry a book. It is not uncommon 
for a psychological researche1 to be a veneral 
handy man. He must know some carpentry and 
some machine work. Photography does not faze 
him. Mechanical appliances are his dish. ‘The com- 
plete psychological researcher knows his elementary 
physics and some engineering principles—not in- 
frequently he is a junior electronics expert. 

A final factor affecting modern research is the 
pressure for publication. The number of journals 
and the number of articles have increased tre- 
mendously in recent years. Many institutions place 
considerable weight on number of publications as 
an index of maturity to proceed to the next higher 
rank. Quality of production is either secondary or 
is held to be unassessable. This adds, of course, to 
the feverish desire to get something into print. 
This is an attitude that is completely at variance 
with the leisure, the urbanity, and the scholarship 
necessary for the teacher. 

Is it possible to be a good researcher and a good 
teacher? A tentative answer would be: Only to the 
extent that the activities of one are consonant 
with the activities of the other. It is common, but 
usually unspoken, knowledge that we regard our 
colleagues as one or the other, And, perhaps not 
oddly. the dichotomy is not a new one. Many are 
familiar with the names of Helmholtz and Kirch- 
hoff. Both men have made singular research con- 

+ Someone has said that after you have conducted an 
experiment on your own you have so much more respect 
for others who do research and so much less confidence 


in their results 





tributions. Max Planck, who was a student of both, 
writes warmly of his experience with them: 

It was in Berlin that my scientific horizon widened 
considerably under the guidance of Herman von Helm- 
holtz and Gustav Kirchhoff, whose pupils had every op- 
portunity to follow their pioneering activities, known and 
watched all over the world. I must confess that the 
lectures of these men netted me no perceptible gain. It 
was obvious that Helmholtz never prepared his lectures 
properly. He spoke haltingly, and would interrupt his dis- 
course to look for the necessary data in his small note- 
book; moreover, he repeatedly made mistakes in his cal- 
culations at the blackboard, and we had the unmistakable 
impression that the class bored him at least as much as 
it did us. Eventually, his classes became more and more 
deserted, and finally they were attended by only three 
students; I was one of the three, and my friend, the sub- 


sequent astronomer Rudolf Lehmann-Filhés, was an- 
other. 

Kirchhoff was the very opposite. He would always de- 
liver a carefully prepared lecture, with every phrase well 
balanced and in its proper place. Not a word too few, 
not one too many. But it would sound like a memorized 
text, dry and monotonous. We would admire him, but not 


what he was saying.' 


It should not surprise us that most frequently 
the good researcher and the good teacher are not 
the same person. They have different goals, differ- 
ent interests, different problems. Probably, also, 
they have different traits, different temperaments, 
and different personalities. 

The requirements of thinking. We have dis- 
cussed teaching and we have discussed research, 
and have we not also discussed thinking? ‘Teachers 
must think and researchers must think. But the 
thinking that teachers do is different from the 
thinking that researchers do, and the thinking of 
both these differs from the thinking I wish to talk 
about. As for research such as we have discussed, 
we can be categorical. When laboratory research 
begins, thinking stops. The thinking I wish to dis- 
cuss is really a kind of creative thinking—it deals 
with large ideas, with systematic concepts and 
their relationships. It is theoretical in nature. It has 
nothing in common with research except insofar 
as it utilizes research results. It differs from the 
scholarly thinking of the teacher in having different 
goals—it is done for a different purpose and 
achieves different results. 

In every discipline there exist persons whose 
essential work is not in research as we usually un- 
derstand it, nor in teaching. They are systematizers, 
the unifiers. They attempt to make theoretical 
sense of data. There are physicists, for example 


perhaps somewhat scorned by their hardier breth- 
who either do not know how, or do not care 


ren 
how, to manipulate apparatus. They are not the 
dirty-hands physicists. They work with pencil and 
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paper. There is a great need for such peop! 
over, such people have deep and cent: 
to do precisely what they are doing. Th: 
wither and die in the competitive market 
researchers and would find the activitis 
teacher alien to their main interests. 
What are the requirements for people | 
One is freedom and lack of coercion. Every 
will recall, perhaps, the exultation that cam 
with each advance up the educational lad 
least part of this came from the elimin; 
demands upon his time. As one progresse 
undergraduate curriculum, restrictions ai 
ened. It is no longer necessary to take 8 
classes or required courses; perhaps even 


ance is not required. In graduate school there 


seminars and discussion groups rather th 


usual lecture courses. One attends or does ni 


tend, as he chooses. Reading is more leisurel 


develops along the lines of main interest. P 


most important, examinations are frequently 


pensed with. 

Einstein tells us most cogently in his a 
graphical notes how he passed up mathemati: 
chose physics as a profession. He saw how n 
matics was split up into many separate speci 


each of which could take all of a man’s life. 


thinker, in contradistinction to a researche: 
spend his time on those things he regards ; 
solutely fundamental—on the forest, not o 
trees. 


True enough, physics also was divided into s 


itobio- 


9 alla 


1athe- 
alties 
A 
m 

iS ab- 


I 


pDarat 
palat 


fields, each of which was capable of devouring a short 


lifetime of work without having satisfied the hun: 
The mass of insufficiently con 


deeper knowledge. 


yer {¢ 


nected 


experimental data was overwhelming here also. In this 


field, however, I soon learned to scent out that 
was able to lead to fundamentals and to turn asid 
everything else, from the multitude of things which 
up the mind and divert it from the essential. ‘The 
in this was, of course, the fact that one had to c1 


whic! 
tri 

clutter 

hitc! 


am au 


this stuff into one’s mind for the examinations, whethe! 


one liked it or not. This coercion had such a di 
effect (upon me) that, after I had passed the final 
nation, I found the consideration of any scientific 


lems distasteful to me for an entire year. In justi 


must add, moreover, that in Switzerland we had t 
far less under such coercion, which smothers eve! 
scientific impulse, than is the case in many 

locality. There were altogether only two examin 
aside from these, one could just about do as one | 


This was especially the case if one had a friend, as did |, 


who attended the lectures regularly and who work: 
their content conscientiously. This gave one free 
the choice of pursuits until a few months bef 
examination, a freedom which I enjoyed to a great 


and have gladly taken into the bargain the bad cons 


connected with it as by far the lesser evil. It is, 
nothing short of a miracle that the modern met! 
instruction have not yet entirely strangled the ho! 
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juiry; for this delicate little plant, aside from to combine successfully either teaching or research 
_ stands mainly in need of freedom ; without with thinking. 
s to wrack and ruin without fail. It is a very Id hi | ti 2 4] 

; : er a amalgam s the rea- 
ake to think that the enjoyment of seeing and do not mean that this amaigamation Js the rea 
can be promoted by means of coercion and a 
uty. To the contrary, I believe that it would [ think it is only related. Indeed, if we examine 
ry to rob even a healthy beast of prey of its with honesty some of the implicit values and hid- 
1ess, if it were possible, with the aid of a whip, es ; 

den assumptions of our culture I am sure that we 


son for any lag in producing scholars and thinkers. 


this? ° 
the beast to devour continuously, even when : : ; a 
ident ry, especially if the food, handed out under can find many other cogent factors for our scientific 
0 him cion, were to be selected accordingly. . . .? sterility. For example, we place great value on 
At inking, as I have spoken of it, requires an ™emory, on facts, on knowledge for a purpose. 
on of et ; alcavs <i i ain grades. We 
ide that differs from that of the teacher and And always with us is the emphasis on grades. We 
in his , ; -¢3 ag nee em: aed 
that of the researcher. It is tender and requires te nd to stimulate learning not through intrinsic 
loos. interest or desire for knowledge but through an ex- 


nurture. Helmholtz tells us that the suggestion of 
alcohol drove all creative thoughts from his mind 

he got his most creative ideas while walking 
alone, quietly. It may have been Daniel Webster 
“whose most valuable thoughts came while jogging 
on his nag from place to place on his court circuit.” 
Ideas cannot be forced to come. Excitement, rush, 
yd competition, busyness, drive them out completely. 
— Always they demand the contemplative mood and 
the large view. Immediate results, of course, can- 


ternal and irrelevant incentive. Try as I will, the 
image of the donkey with the carrot held just out 
of reach in front of it continually comes to mind. 

The rigidity of the classroom, the compulsory at- 
tendance, the required courses, the omnipresent 
quiz and examination, all combine to stifle spon- 
taneity and creativity and to drive the student 
along a prescribed path that someone else con- 
siders desirable. It is no etymological accident that 


clock 
attend. 
cre are 
an the 
not at- 
] 1 
ly and 


erhaps 


toh; - . ° 
itobio- not ever be expected. It is an activity that is con- students frequently refer to their college as the 
cs and is f ~ ae “ , ° Pea. my » + . — te - a wie <u 

, ceptual in nature and involves the use and manip- fac tory, for in many re spects oul educ ational i 
nathe- tem is of the assembly-line, canned variety. 


ulation of symbols and ideas. 
I am not sure what to propose to correct these 


conditions. Most certainly our illness resides to a 
great extent in our culture, and it would help little 


ialtic S. 


What can we conclude from this very general 


and meager analysis of what teachers in America 
are required to do? It is my thesis, of course, that 
the three activities (teaching, research, thinking) 
are intimately related to the state of our science. 
In our society a teacher is expected to do all three. 
Somehow, these three regions of behavior, different 


to change our curricula, change our standards, 
change our teaching methods or even, as Hauser? 
suggests, to impart to our students a grounding in 
basic philosophical principles and an understand- 
ing of clear and logical thinking. For as long as 


ger ior ° . . . 
iii’ from each other as they can be, by some peculiar — the illness is in the culture, we cannot cure it by 
In this cultural amalgamation have come to be expected attacking its symptoms in the educational system. 
. from one person. Even this brief analysis will indi- | Perhaps our salvation lies in changing the culture. 
e tror / a cate : 

Unfortunately, history teaches that cultures change 


cate that it is impossible to do more than one of 


clutter 
them well. Teaching and research have been and 


hite! 
am all are combined with varying degrees of success, So 
hether 1] ° ; : c F 
usually, I should think, to the detriment of the aoa 
¢ 1. Pranck, M. Scientific Autobiography and Other 
former. At least when you teach badly, only your Papers. New York: Philosophical Library, 16 (1949 
own conscience can bother you. If your research 2. Ernstern, A. In P. A. Schilpp (Ed.), Albert Einstein: 
. ; 1 Philosopher-Scientist. Evanston, Ill.: Library of Living 
lags, your conscience, your status, and your pocket- Spe rer tagiees ear ee : oh 
it é soe : agg ag : Philosophers, 17 (1949 
00k may be affected. Very likely it is impossible 3. Hauser, E. A. Science, 113, 643 (1951 
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valbard: Norway’s Arctic 
rontier 


LAWRENCE M. SOMMERS 


Dr. Sommers’ article is based on research begun in Norway in 1948, where hy 
worked under a fellowship jointly sponsored by the American Scan 
Foundation and the Social Science Research Council. In 1949 he jo 
Department of Geology and Geography at Michigan State College, wh 

now assistant professor of geography. He took his Ph.D. at Northwester 
versity in the summer of 1950. At present he is engaged in additional 


HE East-West “cold war” has brought into 

recent international focus the remote group 

of Norwegian islands called Svalbard* (Fig. 
1). The strategic arctic location of these islands 
and their valuable coal deposits are items of con- 
cern to many countries. Svalbard was placed under 
Norwegian sovereignty by the Paris peace treaty 
of 1920. According to this treaty, however, the 
subjects of the signatory powers enjoy the same 
rights in Svalbard as Norwegians.* At present the 
Soviet Union is the only nation taking advantage of 
these rights, and in fact the present Russian popu- 
lation on Svalbard actually outnumbers the Nor- 
wegian. Russians comprised 68 per cent of the 
3587 persons spending the winter of 1949-50 on 
the islands.’ In addition to active coal exploitation, 
Soviet interest in the area is evidenced by several 
unsuccessful attempts to sign a joint defense pact 
with Norway. Bases on Svalbard would lessen the 
arctic air route distance between Sverdlovsk in the 
Ural Mountains and Chicago, for example, by one 
fourth. 


Location and size. Svalbard includes all the land 
situated in the Arctic Ocean between 10° and 35° 
E longitude and between 74° and 81° N latitude 
(Fig. 1). The island group has a central location 
between Norway and the North Pole and between 


* The Norwegians changed the name Spitsbergen back 
to the old name Svalbard when they took formal posses- 
sion in 1925, 

+ The signatory powers include the United States, Den- 
mark, France, Italy, Japan, Netherlands, Great Britain 
and Ireland, Dominion of Canada, Dominion of New 
Zealand, Union of South Africa, India, Sweden, Soviet 
Union (1924), and Germany (1925). The treaty was 
later signed by other nations. 
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on the geography of Norway. 


the Soviet islands of Franz Josef Land and th 
Danish island of Greenland. Sérkapp | ‘Sout! 
Cape’), the southern tip of the island of Ves 
(‘West’) Spitsbergen, is about 425 miles north o 
Hammerfest, Norway. 

The islands cover a total land area of 24,095 
square miles. This is nearly one fifth the size o! 
Norway and about the same size as the state o! 
West Virginia. Vest Spitsbergen is by far the largest 
island of the group, with an area of 15,250 square 
miles (Fig. 2). Nordaustlandet (‘Northeast Land’ 
with an area of 5800 square miles, is next in siz 
followed by Edgedya (‘Edge Island’) and Barent- 
soya (‘Barents Island’). There are many smaller 
islands, including Bjérnéya (‘Bear Island’), whic! 
is located about 150 miles south of Sérkapp and 
250 miles north of Norway (Fig. 1). 

Population. Nearly all the 3587 inhabitants of 
Svalbard in 1949 were located on the island of 
Vest Spitsbergen (Table 1). Most of the 1149 Nor- 
wegians lived in the two coal mining settlements 
of Longyearbyen and Ny-Aalesund (Fig. 2) ; the 
2438 Russians, in the three mining settlements of 
Barentsburg, Grumantbyen, and Pyramiden. A few 
Norwegian radio and weather technicians were lo- 
cated at isolated points such as K. Linné, Hopen 
and Bjérnéya. Hunters of arctic fur animals oc- 
casionally inhabit some of the islands, but most 
of the population, both Norwegian and Russian 
consists of coal miners. None of the inhabitants ar 
indigenous to the islands. 

The natural environment. Svalbard is predom- 
nantly a high mountainous and dissected plateau 
country. The average elevation of Vest Spitsberge! 
is approximately 2000 feet, but a few mountat! 
peaks reach 3000 feet or more. The highest 
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ntoppen, is 5630 feet above sea level (Fig. 
ndéya has the least relief of the island group, 
. high point of only 1757 feet. 
roximately two thirds of the surface of the 
‘ consists of permanent snow and ice fields 
2). The ice cover is more complete in the 
and higher eastern portions of the islands, 
eastern Nordaustlandet, the glacier ends in 


952 


ice walls 150-300 feet thick which obliterate the 
shore line. Glaciation has resulted in an extremely 
fjorded coast line similar to that of Norway. Sev- 
eral fjords, such as Isfjorden, extend far inland 

The North Atlantic Drift moderates Svalbard’s 
climate despite the high latitude. This warm drift, 
bathing the west and north coasts, keeps the water 
open to summer navigation farther north than any- 
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where else on the globe. Despite this moderating 
influence, the climate is rigorous and variable. At 
Green Harbour on Isfjorden there is an average 
of only 64 frost-free days (Fig. 3). At this same 
station the yearly temperature averages 18.3° F, 
with an absolute maximum temperature of 60.4 
F and an absolute minimum of —56.6° F. The 
mean average for the warmest month (July) is 
41.7° F and for the coldest month (February) is 
2.4° F. The average precipitation of 11.8 inches 
is well distributed throughout the entire year, with 
slightly greater amounts falling during the winter 


months. 
The severe climate and short growing season re- 
sult in a sparse vegetative cover, which varies con- 


siderably; the most common types are dwarf 
birches, lichens, mosses, and creeping willows. Ani- 
mals are also scarce. Polar bear, polar fox, and 
reindeer were the original land animals. The musk 
ox, imported from East Greenland in 1929, has 
been successfully established, but the arctic hare, 
also imported, has not fared as well. Some seals, 
walrus, and small whales are found off the islands. 
Historical development. Although coal mining 
by the Russians and Norwegians dominates the 
present activity on Svalbard, other resources and 
other nationalities have been of intermittent im- 
portance since rediscovery of the islands in 1596 
by a Dutch expedition.t This expedition, headed 
by Willem Barents, was searching for a short route 
to East Asia. In the years following, the rich whal- 
ing grounds drew many explorers. Competition for 
the land resulted, with the English, Dutch, Ger- 
mans, Danish, and Norwegians obtaining holdings. 
The Dutch erected a whale-processing settlement 
on the coast of Vest Spitsbergen that is said to 
have numbered 2000 inhabitants during the sum- 
mer season. Whale hunting declined about the 
middle of the seventeenth century, and the islands 
were nearly forgotten for the next half-century. 
1700 to the middle of the nine- 
teenth century Russia was the most active nation 
on Svalbard. Russians spent the winters hunting 


From about 


polar bears, seals, reindeer, foxes, and walruses for 
their furs. In the early part of the eighteenth cen- 
tury Norwegian hunters visited the major island 
of Vest Spitsbergen, and later Norwegian sealing 
expeditions frequented Svalbard waters. From 
1852 to 1919 Norway was able to exploit the is- 
lands without Russian competition.* The Nor- 
wegians began small-scale exploitation of Svalbard 
coal in the 1890s, and soon several other nations 


t According to the Icelandic Annals, the islands were 
first discovered by Norsemen from Iceland in 1149 


340 


TABLE 1 


WINTER POPULATION OF SVALBARD SETTLI 


NUMBER OF Pers 


LOCATION 1946 1947 194 
47 48 +9 


Norwegian 


Longyearbyen 589 828 
Sveagruva 198 284 
Ny-Aalesund 162 221 
Hopen } 
Bjornoya 

Svalbard Radio Station 

Isfjord Radio Station 

Other persons (loca- 


tion not given) + 


Norwegian total 


Russian 
500¢ 600 
200¢ 350 


500t 600 


1200t 


Barentsburg 

Grumantbyen 

Pyramiden 

600 


Russian total 1550 


Svalbard total 1676 2571 3009 


* Source: Norges Berguerksdrift 1946-1949, Statistisk Se 
Oslo. 

+ Includes 2 hunters, 10 government officials, and 3 clergymer 

t Estimates. 

§$Includes 60 Norwegian and 51 Russian children. 


evidenced interest in this development, includ 
the United States, Sweden, Netherlands, 
Soviet Union. The industry did not become real 


and tl 


important, however, until after the end of World 
War I (Fig. 4). 

The Paris peace treaty following World War | 
awarded Norway sovereignty of Svalbard becau 
of her whaling, hunting, and mining interests and 
her great need for coal.* Prior to the treaty, land 
and other interests in Svalbard were claimed | 
citizens of the United States, Great 
Britain, Sweden, Netherlands, Germany, and 1! 
Soviet Union. A Svalbard Commissioner was ap: 
pointed by the treaty nations to dispose of the: 


Norway, 


claims. He officially recognized 17 claims involving 
40 properties and covering a total area of 4225 
square kilometers. Some of these properties ha\ 
since been transferred to other owners. In 195 
32 of the 40 treaty properties were Norwegia! 
4 British, and 4 Russian. Expressed in terms of th 
total area involved, 87 per cent was Norwegian, | 
per cent British, and 6 per cent Russian.* Thus t 
international character of Svalbard is apparent 
Coal mining. Nearly 600,000 metric tons of coa 
were mined on Svalbard in 1949 by Norwegia! 
and Russian companies. Approximately fou 
of this total was shipped to Norway (Table 2 
This coal resource is of great strategic important 
to Norway, as it annually supplies about one 
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inv headed by a 
mining operations in 1906 near the settle- 
Longyearbyen (Fig. 


FIGURI 


coal needs. Although Svalbard coal was 
red and used by whalers in the seventeenth 


systematically mined. An 
named 


been 
man 


hat still bears his name 


ry, it was not until the present century that 


American 


Longyear 





forced the Americans to cease 


2). World War I 
operations, and in 1916 they sold their coal fields 
to a Norwegian company—Store Norske Kullkom- 
panie A/S. A Swedish company that began mining 


near Sveagruva in 1917 also sold out to the Nor- 
wegian company in 1933. The Russians began 


operations by purchasing the Barentsburg colliery, 





eliminate the problem of water accumu 
GREEN HARBOUR the mines. Although fresh air is usually eas 
AV._AN. PREC. 11.8 ELEV.I3 FT| able, gas does accumulate in some of tl 
20 ” and explosions occur.§ Other disadvantage: 





80 the short navigation season and rather 





18 . . . . . 
working and living conditions. 


After a four-year lapse during World \ 
the Norwegian coal companies returned { 





bard in 1945 to repair the war damage and 





limited mining (Fig. 4). The Germans 





most of the mining and shipping installat 
well as many other buildings, in 1943. In thi 





postwar years many of the employees were e: 
in reconstruction activities rather than in n 





The Norwegian production was only 6000 metri 


tons in 1945, but by 1949 totaled over 450,01 
metric tons, nearly equal to the prewar lev 





(Table 2). The active Norwegian mines in 1949 


"hl were located at Longyearbyen on _Isfjorden, 


Sveagruva on Van Mijenfjorden, and Ny-Aalesund 
. jent] 














on Kongsjforden (Fig. 2). The Longyearbyen and 

-1o| Sveagru\a mines are operated by the Store Norsk 

eet a ee a” a a ey ae ee ee Spitsbergen Kullkompanie A/S, and those at Ny- 
Aalesund by Kings Bay Kullkompanie A/S. 

Longyearbyen. About 80 per cent of the 456,542 











Ficure 3. Climate graph for Green Harbour weather 
station located near K. Linné on Vest Spitsbergen. ; . j ; 
metric tons of coal mined by Norwegians in 1949 


which was started in 1912 by a Norwegian com- came from the Longyearbyen mines. This coal 
pany, was sold to the Dutch in 1920, and resold to of high quality and occurs in nearly horizontal 
the Russians in 1932. In 1949 there were three layers. It is easily accessible by the drift mining 
Norwegian and three Russian mines operating on method, as it outcrops on a hillside. With moder 
Svalbard. mechanized equipment each worker mines nearly 
Known coal formations exist on the islands of 3 tons of coal per day, an average greater than else- 
Vest Spitsbergen and Bjérnéya. Vest Spitsbergen where in Europe.® Three shifts of workers are em- 
has coal of Carboniferous, Jurassic, and Tertiary ployed, each working eight hours. The coal is 
geologic age, and that on Bjérnéya is of Devonian — carried by a conveyor system from the mines down 
age. Norway began mining coal on Bjérnéya in _ to the washing, cleaning, and storage areas near th 
1915 to aid her desperate coal situation which de- docks. 
veloped during World War I. Large financial losses § Forty-four persons have been killed in mining ac 
resulting from the poor quality of the coal and dents in Svalbard since October 1948. The latest expl 
inadequate harbor facilities forced discontinuance S108, 19 January 1952, killed 6 at Longyearbyen and 
€ thes sons in 1995 (Fic. 4). Esti at Ny-Aalesund. 
or these ope rations 1n 1lYZ) (Pig. +). ee TABLE 2 
ace the ‘a coal reserve at approximately rn ras 
plac e the Bjornoy 1 coal reserve at approximately SVALBARD COAL PRODUCTION AND SHIPMENT, 1949* 
200,000,000 tons.° —--~ 
ry * ° e ry ‘ o P Cc N S MENT 
The largest quantities of coal on Vest Spits- MINING AREAS (Metric Tons (Metric 1 
bergen are of Carboniferous age. Except in one , 
Russian mine, however, mining occurs in the more 
accessible Tertiary formati ie A hard. ¢ | Longyearbyen 
accessible Tertiary formations. A hard, gooc * i ee 
quality bituminous coal is produced, which is con- Ny-Aalesund 
trary to the fact that coal of Tertiary age is gen- a a 456,542 
erally brown and of poor quality. Most of the coal 
seams mined at present are quite thick, nearly 
horizontal, and outcrop on the side of the fjords 


Q 


Norwegian 


Russian 125,000+ 
Grand total 580,000 


or fjord valleys, making possible the use of drifts * Source: Norges Bergverksdrift 1949, Statistisk Sentralbyraa. O 


- - ¢ _ shafts. The ‘OZ orm: tions H. Aschehoug & Co., 47 (1951). 
rather than deep haft The frozen forma + Approximate total from Grumantbyen, Barentsburg, and Pyra 


lessen the necessity for pit props and in most areas __ miden. 
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330,000 metric tons of coal were shipped 
gyearbyen in 1949. During the short ship- 
son, which normally lasts from mid-May 


ping 

a November, a feverish pace is set to make 
the most of the time available. Ships can be loaded 
by a iveyor belt system at the rate of 400 tons 
per r. A stock of 200,000 tons of coal may 
accul ilate from mining during the winter. 


The miners live in barracks, eat in a common 
mess hall, and have access to a community center, 
completed in the fall of 1951, which provides en- 
tertainment, library, gymnasium, and religious fa- 
cilities. The administrative staff and their families 
live in individual housing units. The settlement at 
Longyearbyen, numbering nearly 1000 inhabitants, 
contains most of the Norwegians on Svalbard. 

Sveagruva. The mines at Sveagruva, opened by 
the Swedes in 1911, were taken over by the Store 
Norske Spitsbergen Kullkompanie A/S in 1933. 
he installations burned down by the Germans in 
August 1944 have been rebuilt. The annual post- 
war output was nearly 100,000 tons of high quality 
Tertiary coal. Mining at Sveagruva was suspended 
in 1949 because of the difficulty in procuring the 
necessary water-pumping equipment, as well as the 
difficulty of disposing of the coal in Norway. The 
Norwegian coal consumption is only one half the 
prewar level and at present limits the amount of 
Svalbard coal that can be sold in Norway to about 
100,000 tons.* Many Norwegian factories and rail- 
ways have converted to electric power, and the re- 
built merchant marine burns mostly oil. The Nor- 
wegian company decided to concentrate efforts 
temporarily on its Longyearbyen holdings. ‘Thus all 
Sveagruva personnel except for two watchmen 
were transferred to Longyearbyen by October 
1949. It seems probable that because of the excel- 
lent quality coal, however, the Sveagruva mines 
will soon be reopened.® 

(he Sveagruva shipping season is shorter than 
that of other Svalbard mines. The date of the first 
spring shipments is delayed by an island that nearly 
closes the mouth of Van Mijenfjord and prevents 
the winter ice from drifting out to sea. Shallow 
water also makes navigation dangerous in the fjord 
irge ships. The 1949 shipments from Svea- 
gruva totaled 80,000 metric tons. 

\y-Aalesund. The northernmost colliery in the 
world was started at Ny-Aalesund by Kings Bay 
Kullkompanie A/S in 1916. The coal is of Terti- 
ary age but has a higher hydrocarbon content than 
Longyearbyen and Sveagruva coal. Although the 
coal is of high quality, exploitation is difficult and 
costly because of the inaccessibility of coal forma- 
faulting, and accumulation of gas in the 
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mines. Mining ceased in 1929 and was not resumed 
until after World War II. This area suffered only 
minor damage during the war. A total of 129 
Norwegians, mostly miners, spent the winter of 
1949-50 at Ny-Aalesund (Table 1). Coal produc- 
tion was hampered in 1949 by a destructive ex- 
plosion in 1948. 

The transportation of the coal from the mine to 
the loading docks is facilitated by a small railway, 
the most northerly in the world. A large cleaning 
and sorting plant was constructed near the docks 
in 1950. The shipping season from Ny-Aalesund 
is lengthened by the warm waters of the North 
Atlantic Drift, and during some winters Kongsfjord 
does not freeze. The 1949 shipments totaled ap- 
proximately 15,000 tons of the 24,000 tons pro- 
duced. 

A major reason for the decision of the Versailles 
treaty powers to award sovereignty of Svalbard to 
Norway was her great need of coal. The impor- 
tance this coal now plays in Norway’s economy is 
shown by the fact that 408,000 tons, approxi- 
mately 29 per cent of her 1949 coal imports, came 
from Svalbard (Table 3). Most of the coal is 
utilized in northern Norway, but some is shipped 
direct to Oslo for use by the Norwegian State Rail- 
ways in southern Norway.° In 1951 the Norwegian 








collieries hoped to achieve the shipping goal of 
$70,000 tons before the ports became ice-locked.’° 
Thirteen freighters were engaged in carrying coal 
from Norway’s arctic province during the summer 
of 1951. 

TABLE 3 
LEADING SourCcES OF Norway’s Coat Imports 


(Excludes Coke) 


1949* 


VALUE 
(KRONER) 


AMOUNT 
Metric Tons) 

Poland 
Svalbard 
Great Britain and 

North Ireland 327,968 
Germany (British and 

American Zones 
Germany (Soviet Zone 
USSR 

Total 


58,846,768 


37,551,773 


623,480 
407,873 


32,647,914 


26,049 
9,458 
953 


1,406,895 132,614,354 


* Source: Norges Handel 1949, Statistisk Sentralbyraa. Oslo: H. 
Aschehoug, 133 (1951 


Russian mines. Though the Paris treaty gives the 
Russians the right to exploit the coal resources of 
Svalbard, the mines are subject to Norwegian sover- 
eignty. At present the Russians are mining coal in 
three places on Isfjorden (Fig. 2). Grumantbyen, 
the oldest Russian mine, was opened in 1919. As 
mentioned before, their second colliery, located at 
Barentsburg, was purchased from the Dutch in 
1932. The Pyramiden mine, opened just prior to 
World War II, soon became the largest of the 
three. However, the mining of Carboniferous age 
coal at Pyramiden thus far has not proved suc- 
cessful, and activity at Pyramiden in 1949 was 
limited to small-scale mining operations and fur- 
ther exploratory work. The Russian production of 
125,000 metric tons in 1949 came mainly from the 
Tertiary coals of Grumantbyen and Barentsburg. 
Production figures for individual mines are not 
available. 

All the Russian mines are owned and operated 
called Arktikugol. 


Russia must pay Norway a royalty on each ton 


by a government company 
of coal mined, and in addition, each Russian na- 
tional living on Spitsbergen must pay a personal 
the Svalbard A Russian 
consul is stationed at Pyramiden, and relations be- 


tax to administration. 
tween the Russians and Norwegians on the island 
are friendly.™! 

The Russians returned to Svalbard in November 
1946 with 600 personnel to reconstruct their three 
mining areas (Table 1).|| The number of postwar 
employees grew steadily and by 1949 numbered 

Both the Russians and the Norwegians were evacu- 
ated from Svalbard in 1941. 


2438. Many of these men have been emp! 
rebuilding war-destroyed mining installati 
dwelling units. The number employed in « 
the three mining areas varies considerably. | 
most of the Pyramiden personnel were shift: 
to Grumantbyen and Barentsburg (‘Table | 
In 1949 the Russians shipped about 105,0 
of coal, approximately one fifth of the total s 
that year from Svalbard. Poor harbor facil 
Grumantbyen necessitate the use of small “li 
vessels to carry coal out to a larger vessel an: 
in deep water, but better harbor facilities 
Barentsburg and Pyramiden. The Norwegia: 
ernment has built navigation lights servin 
and a small 
the water connectio: 


Russian communities, Russiat 
breaker aids in keeping 
tween their settlements 


Navigation is also facilitated by a Russian-ope: 


open through Dec 


wireless radio station. 

Other activities on Svalbard. Very few p 
inhabit Svalbard other than those living in 
coal-mining settlements. In 1949, 18 Norws 
were operating weather and radio stations; 11 \ 


9 


located on Vest Spitsbergen, 3 on Bjérnéya, 
t on Hopen (Fig. 2). Weather reports, sent 
eral times daily from these stations, are of 


value to weather forecasters in Norway and ot 


1 
I 
] 
| 
i 


north European areas. The weather and wireless 
stations, along with navigation lights, aid arct 
ship and air traffic in the vicinity of Svalbard. 
Normally about 30 Norwegians spend the winter 
on Vest Spitsbergen hunting blue and white pola 
fox and polar bear. Low fur prices reduced th: 
number to 2 in 1948-49.’ The hunters and trap- 
pers get rights to certain districts for their opera- 
tions. Some Norwegians are engaged in hunting 
whales in the waters off the islands. Despite the 
decline in the number and importance of whales 
697 “small” 
pooned in the Svalbard area in 1948.1° This rep- 
resented about one fifth of the total number of 


in arctic waters, whales were har- 


whales harpooned by Norwegian hunters both in 
waters near Norway and in the Arctic Ocean 
Sealing on ice floes near Svalbard is of little present 
importance. 

Fishing for cod and halibut takes place on th 
banks around Bjérnéya and off the west coast o! 
Vest Spitsbergen. Most of the catch (predomi 
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nantly cod) is obtained near Bjornoya. In 148, 
t5 Norwegian fishing vessels equipped with long 
lines were operating in Bjérnéya and Vest Spits- 
bergen waters.'* A few large trawlers operate in th 
area during the summer months and deliver fresh 
halibut and salted cod to Norway. A fishing station 
where ships could buy salt and receive neces 
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was established at Ny-Aalesund in 1935, 
but closed in 1939. Periodic changes in the 
of cod, probably as a result of varying 


nul 
oct raphic conditions, cause shifts in the im- 
por e of these fishing banks. A low cycle in the 
nut of cod exists at present. Some fishing also 


takes place eastward toward Novaya Zemlya. 
Besides coal several minerals, such as gypsum, 
asbestos. and iron ore, are found on Svalbard. 
Gypsum has been commercially mined by the Nor- 
ns, but in 1939 the work was temporarily 
suspended.’® Though no commercial timber is 
found on the islands, ocean currents carry some 
timber across the Polar Basin from the Soviet 
shores. This driftwood is collected and used for 
houses, pit props, and repair work. 

The future. Present trends and anticipated fu- 
ture developments indicate that the economic and 
strategic importance of Svalbard to Norway will 
increase. Norway’s self-sufficiency in coal can be 
increased by expanded utilization of Svalbard pro- 
duction. One step in this direction is the present 
construction of plants in Trondheim and Bergen 
for making briquettes from Svalbard coal. Another 
is the experimentation by Norsk Hydro and Store 
Norske Spitsbergen Kullkompanie A/S to find a 
method of utilizing coal in petroleum production. 
If successful this industry alone may use 1,500,000 
tons of Svalbard coal per year.’® If methods of 
producing coke from various types of bituminous 
coal being tested in the United States are feasible 
and economical, Norway may be able to meet 
future domestic needs for coke by processing coal 
from Svalbard. Foreign markets for some Svalbard 


coal may develop as the sale of 50,000 tons to 
Sweden in 1950 indicates. Thus there appears to 
be a promising future for Svalbard coal. 

Though coal dominates the present economic 
importance of Svalbard, deposits of other minerals 
such as iron, gypsum, and asbestos have been dis- 
covered and represent potentialities for future ex- 
ploitation. Further geologic exploration may re- 
veal still others. The many unknowns of Svalbard 
present an outlet and a challenge to the Norwegian 
pioneering and exploring spirit. 

The maintenance of arctic weather and radio 
stations to facilitate weather prediction in Norway 
and other northern European areas will be of con- 
tinued significance. They perform an invaluable 
service to ship and air navigation in the adjacent 
areas. Tourism is another important potentiality 
for Svalbard. As facilities on Vest Spitsbergen, and 
tourist ships, become available, it is likely that a 
considerable number of curious tourists will be 
attracted by the area’s arctic charm. 

International concern over Svalbard is likely to 
continue. The location of these islands in relation 
to any present or potential arctic commercial or 
military air route makes them of strategic impor- 
tance. In the event of World War III, they would 
be valuable naval or air bases for either the Rus- 
sians or the Atlantic Pact nations, although the 
1920 treaty prohibits the construction of such bases 
by any power. Nevertheless, the availability of long- 
distance sea, and especially air, transportation 
changes Svalbard’s previously remote location to 
a potential arctic mainline station of considerable 


global significance. 
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The National Physical 
Laboratory’ 


This paper, relating the origins, history, and work of the National Phys 
oratory, was written by a member of its staff. The laboratory is th. 
Kingdom’s counterpart of the National Bureau of Standards, featured 
tember in THE ScientiFic MontHLy. In accordance with the usual pr 
the British government, articles that are prepared officially bear no si 


HE National Physical Laboratory at Ted- force for scientific and industrial progress in Ger. 
dington, a few miles out of London, is a many. Industry in that country was expanding out 
year older than the National Bureau of of all recognition, and the cause clearly was th, 
Standards in Washington, D. C., and celebrated its realization of the importance of scientific researc] 
fiftieth anniversary on January 1, 1950. The pres- and of the immediate practical application of 
ent director, E. C. Bullard, took up his duties on _ the results. No institution of comparable scope and 
that day, exactly fifty years after the late Sir Rich- _ status existed in Britain, and by the 1890s B: 
ard Glazebrook assumed office as the first director. 
The Royal Society, which was founded in 1660 _ sity for such a foundation. 
under the patronage of King Charles II and which In 1891, Sir Oliver Lodge, a physicist famous 
is one of the oldest and probably the best known _ for his studies in electricity and wireless telegraphy 
of all the learned societies, has always been closely 
responsible for the scientific work of the laboratory, 
and the immediate celebration of the jubilee was 
a reception in the society’s rooms in Burlington 
House, Piccadilly, London. Wider recognition of 
the occasion came, however, in the early summer 
of 1951, as part of the Festival of Britain. On May 
21 and 22, an international symposium was held 
at the laboratory on “Recent Developments and 
Techniques in the Maintenance of Standards.” 
Fourteen national standardizing laboratories and 
about sixty research establishments and industrial 
firms from Great Britain and overseas sent repre- 
sentatives: B. L. Wilson, chief of the Engineering 
Mechanics Section of the National Bureau of 
Standards, gave the first paper of the symposium, 
at the session on “The Primary Load Standard.” 
The meetings were followed by four Open Days 
during which nearly 4000 people inspected the 
work of the laboratory and attended short lectures 
on various items of the research in progress. As the 
visitors walked or drove about the laboratory 
grounds, which now cover more than sixty acres, 


scientists and industrialists were urging the 


very few of them can have realized or remembered 
from what small beginnings the NPL has grown. 
By the end of the nineteenth century, the Physi- 
kalisch-Technische Reichsanstalt, founded at 
Charlottenburg in 1887, was already a powerful 


* Illustrations used by permission of the controller of The late Sir Richard Glazebrook, first director of the 
Her Majesty’s Stationery Office, London. National Physical Laboratory. 
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l Ger- 
12 Out 


is the 


search 


e and 
sritish 


neces. 


mous 


aphy, 


, later to become the first principal of Bir- 


who 

mingham University, made a vigorous plea for the 
inauguration of a 

Physic Observatory aiming at the very highest 


ve work in all departments of physical science 
_.a acy should be the one great end. The Laboratory 
will also be the natural custodian of our standards, in 
t for use and for comparison with copies sent to 


a st 

be fied. Else perhaps someday our standard ohm 
may buried in a brick wall at Westminster, and no 
one living may be able to recall precisely where it is. 


The Royal Society and the British Association 
for the Advancement of Science took up the ques- 
tion with the government, and in 1895 a commit- 
tee was set up to consider the establishment of a 
National Physical Laboratory for the more accu- 
rate determination of physical constants and for 
other quantitative research. In 1897, Lord Lister, 
world-famous surgeon known as the founder of 
antiseptic surgery, headed a deputation to the 
Prime Minister, Lord Salisbury. A committe sub- 
sequently formed under Lord Rayleigh visited the 
Reichsanstalt and other German institutions and 
considered the coordination of standardizing work 
in England. Rayleigh, one of the most famous of 
all English physicists and a man of wide scientific 
interests and achievements, was the ideal person to 
lead such a committee. The Committee showed the 
government and the country as a whole that in ev- 
ery department of standardization British facilities 
were either inadequate or nonexistent. For ex- 
ample, users of British steel, one of the country’s 
most important products, commonly demanded 
that it be tested and stamped at the Reichsanstalt. 

Eventually the constitution of the new labora- 
tory was settled, and funds were made available: 
the Royal Society would control the work of the 
establishment and would appoint a governing 
body, and the government would ask Parliament 
for £4000 a year for five years and £12,000 for 
building. (The meagerness of these first resources 
is shown by the fact that the National Bureau of 
Standards, founded soon after, was granted an an- 
nual sum equivalent to £19,000 and the equivalent 
of £115,000 for building.) This tiny income meant 
that the new laboratory had to help to pay its way, 
and about one third its present annual expenditure 
of £800,000 is still recovered in fees for tests and 
investigations. 

In 1899, the first Executive Committee was ap- 
pointed, with Lord Rayleigh as chairman. It in- 
cluded Lord Lister, Sir Oliver Lodge, Sir Andrew 


Noble (an expert in ballistics), Sir Arthur Schuster 


4 spectroscopist, at that time professor of physics 


at Manchester University), Alexander Siemens, 
who was the first engineer to install a system of 
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electric lighting in a British town (at Godalming 
in Surrey), and Sir J. J. Thomson, who had suc- 
ceeded Rayleigh as Cavendish professor at Cam- 
bridge in 1884 and was largely responsible for mak- 
ing Cambridge an international center for ad- 
vanced physics. 

Under the laboratory’s constitution the presi- 
dent, treasurer, and a secretary of the Royal Soci- 
ety were always to be members of the Executive 
Committee, together with the permanent secretary 
of the Board of Trade and representatives of cer- 
tain technical societies—the Institutions of Civil, 
Mechanical, and Electrical Engineers, the Iron 
and Steel Institute, the Society of Chemical Indus- 
try, and the Institution of Naval Architects. The 
committee appointed Richard Glazebrook as the 
first director, and Queen Victoria made available 
Bushy House, a royal residence near Hampton 
Court, to be the first of the laboratory’s buildings. 

Bushy House, which is still both a laboratory and 
the residence of the director, was built in 1708, and 
improvements were made toward the end of the 
century by the Duke of Clarence (afterwards King 
William IV), who lived there for many years, first 
with Mrs. Jordan, the actress, and their family of 
ten children, and later with his Queen, Adelaide. 
The Queen was extremely fond of Bushy House 
and retired to it altogether after her husband’s 
death in 1837. The neoclassical “temple” in which 
George IV placed the mainmast of the Victory 
after the death of Nelson is still standing in the 
garden under the ancient beeches. It is said to 
have been designed by Christopher Wren. 

As country houses go, the house is fairly small 
and unpretentious, but of elegant proportions; it 
still looks, in fact, what it was built to be, a charm- 
ing and comfortable home. From the director's 
drawing room, his guests look across a bright gar- 
den to the temple and the trees of Bushy Park; the 
numerous laboratory buildings, various in size and 
some of them bizarre in appearance, are hidden 
behind the garden wall. 

In this old house in 1900, Glazebrook began with 
a handful of poorly paid enthusiasts to carry out 
the dozens of urgent tasks that waited on the new 
laboratory. It is said that he could often be found 
wandering through the rooms at midnight, suggest- 
ing to members of his staff who were still at work 
that it was nearly time for bed. The long hours and 
poor pay were in themselves assurance that only 
the keenest workers would be attracted to the 
place. One engineer, now retired, recalls that Dr. 
Glazebrook engaged him as a junior on the scien- 
tific staff in June 1909, at a salary of £110 a year 
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Bushy House 


about $440 at that time), with an annual increase 
of £7 10s., “if he could find it.” The last of the 
original few who began with the laboratory in 
1900 retired only last spring, at the age of seventy. 
He was a member of the executive staff. 

There were at first two departments, for physics 
and engineering. Funds were low and equipment 
lacking, and, surprisingly enough, there was con- 


siderable opposition from some sections of indus- 


try: the Executive Committee had to make it clear 
that the laboratory had no intention of carrying 
out work that could be done by private consult- 
ants, and the policy of the laboratory is still to 
carry out for industry only those tests and investi- 
gations for which facilities do not exist elsewhere. 

By the end of the first world war it had become 
obvious that the work of the laboratory must con- 
tinue, and it was made the financial responsibility 
of the newly formed Department of Scientific and 
Industrial Research, under the Lord President of 
the Council. The Royal Society remained, and still 
remains, responsible for the scientific work, and 
the research program is submitted annually to the 
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the southern aspect. 


Executive Committee and the General Board, both 
appointed by the society. It is probably owing to 
the society’s influence that, except in time of war, 
the mass of ad hoc work has never been allowed to 
oust fundamental research. The successive direc- 
tors and the chairmen of the Executive Committee 
have always regarded the maintenance of this bal- 
ance as one of their most important and most diff- 
cult tasks. 

Sir Richard Glazebrook 
1917) retired in 1919 on reaching the age limit of 


(who was knighted in 


sixty-five; Lord Rayleigh died in the same year. 
‘The next director was Sir Joseph Petavel, who died 
in 1936. Sir Frank Smith then combined the post 
with that of secretary of the Department of Sci- 
entific and Industrial Research, until the appoint- 
ment in 1937 of Sir Lawrence Bragg. Bragg left in 
the following year to become director of the Cav- 
endish Laboratory, Cambridge; Sir Frank Smith 
again took over until Sir Charles Darwin, a grand- 
son of the author of The Origin of Species, was ap- 
1938. 
burden of responsibility and leadership throug] 


| 


carried the 
the 


pointed in December Darwin 
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ilt years that followed; he retired in Au- 
and is now living in Cambridge. On New 
ay the following year, Dr. Bullard took 
the new director. 
ding chairmen of the Executive Commit- 
Lord Rayleigh’s death were Sir Arthur 
: Glazebrook himself; Lord Rayleigh (the 
son ie first chairman) ; A. V. Hill, of University 
Coll London, who carried out those duties 
hout the war; A. M. Tyndall, of Bristol Uni- 
and now Sir Ben Lockspeiser, secretary of 


thre 


versil 


the Department of Scientific and Industrial Re- 


searcn 

[he chief preoccupations of the laboratory are 
the science of measurement and hence the inven- 
tion and development of measuring instruments of 
all kinds. Pure research, in the sense of seeking 
after knowledge for its own sake, has never greatly 


characterized it. Instead, in the investigation of 


visit of King George V to the laboratory in 1917. 


practical difficulties the staff has frequently found 
an approach to problems of much wider scope, 
which have in turn led to programs of funda- 
mental research. The laboratory’s valuable studies 
in aerodynamics, for example, and its whole con- 
sideration of fluid flow originated in early attempts 
to discover the exact pressure of winds against the 
Forth Bridge, which had previously only been 
guessed at. King George V, then Prince of Wales, 
in opening the buildings at ‘Teddington off« ially in 
March 1902, recalled that the object of the insti- 
tution was “to bring scientific knowledge to bear 
practically upon our everyday industrial and com- 
mercial life”’ and the interaction of both those 
types of experience, scientific and “everyday,” has 
been continuously fruitful. 

The laboratory has certain legal obligations in 
addition to its program of research and test work. 
It carries out the statutory ten-year comparisons of 
the Parliamentary copies of the yard and pound 


The King is seen in the center, standing behind one of his 


vith Dr. Glazebrook, on his right and J. E. Sears, later superintendent of the Metrology Division, on his left 
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with their originals, which are kept in the Palace 
of Westminster, and has been entrusted with the 
British National Copies of the International Meter 
and Kilogram, the originals of which are kept at 
the Bureau International des Poids et Mesures at 
Sevres, near Paris. It also takes part in the wider 
comparisons of standards at the Bureau Interna- 
tional. It played a leading part in the researches 
and conferences which culminated three years ago 
in the international acceptance of the “absolute” 
system of electrical units, and is the custodian, on 
behalf of the Ministry of Fuel and Power, of the 
three British legal electrical standards representing 
the ampere, the volt, and the ohm. It holds ap- 
paratus for setting up the International Primary 
Standard of Luminance 1948; it 
maintains the national standard of load, the 50-ton 
dead weight machine; at present it is trying, with 
other physical laboratories, to make possible a sys- 
tem of standards for radioactive isotopes. 

There are now nine divisions of the laboratory, 
concerned with aerodynamics, electricity, light 
(photometry and optics), mathematics, metal- 
lurgy, metrology, physics (which covers heat, radi- 


introduced in 


ology, acoustics, and ultrasonics), radio, and the 
design and propulsion of ships. There is also an 
Electronics Section, a High Temperature Mechan- 
ical Properties Section, and a Test House. The En- 
gineering Division, which was one of the two 
original departments, was recently disbanded and 
most of its work is now done by the new Mechani- 
cal Engineering Research Organization of the De- 
partment of Scientific and Industrial Research, 
whose laboratories are at East Kilbride, near Glas- 


gow. 


The Physics Division was one of the two original 
departments, and most of its work continued to be 
carried out in Bushy House until 1931, when the 
present Physics Building was completed and occu- 
pied. B. W. Robinson is the superintendent. 

The Heat Section of the division is chiefly con- 
cerned with the measurement of the thermal prop- 
erties of materials, for which it has the widest 
range of specialized equipment in the country. 
Facilities exist for measuring the thermal conduc- 
tivities of all classes of materials, including insula- 
tors for work on refrigeration, decking materials, 
refractories, ceramics, rubbers, paints, and plastics. 
Recent research in the section has included work 
on the electrical resistivity of gallium and the elec- 
trical and thermal conductivities of a range of 
porous bronzes. A hydrogen liquefier has been built 
for investigations into the properties of materials 
below the temperature of liquid nitrogen, and the 
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electrical conductivities of specimens of 
nickel, cobalt, and chromium have been ; 
at liquid nitrogen temperatures. In the 
a small helium liquefier has been desig 
built, and temperatures below 4° K_ ha 
reached. 

The ‘Temperature Measurement Section 
ing on new apparatus for determining the boiling 
points of water and sulfur and is investigating th 


WOTK- 


reproducibility of the oxygen point. The sectio; 
does a good deal of work on pyrometry, 
experimental model of a radiation pyromet 
ing a lead-sulfide cell and working down to | 
has been giving satisfactory results. In anot 
vestigation, into the radiating properties of 
steel, it has been found that for most cases 
with the exception of certain alloy steels, the meas. 
urement of the color temperature would be a reli- 
able method of assessing the true temperature o| 
a steel stream. 

In the Acoustics and Sound Measurement Sec. 
tion, the range of frequencies in the analysis of 
noise has been extended recently to the lower 
trasonic and to subsonic frequencies, and funda- 
mental investigation goes on into the origin of 
noise. Sound absorption and insulation are meas 
ured. The section has been working on problems 
of noise from aircraft (especially jet aircraft) and 
noise from aero-engine test houses and_ various 
noise problems raised by industrial firms, and has 
spent some time on investigating noise in ships and 
ways of reducing transmission from the engine 
rooms to the living quarters. Work goes ahead or 
the acoustics of hearing and its application to deaf 
aids. 


A model of part of the debating chamber of the 
of Commons, made at the laboratory for investi 
into its heating and ventilation. Each pair of M: 
of Parliament is represented by a shielded electri 


bulb. 
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In th. Ultrasonics Section, methods have been 
develc of detecting flaws in metals and other 
mater by ultrasonic techniques; an improve- 
ment cho power of nearly 1000 times has been 
achieved by using barium titanate instead of quartz 
transaucers. 

One of the tasks of the Radiology Section is a 


film badge service for assessing the weekly dose re- 
ceived by workers exposed to radiation. In 1950, 
the section tested about 30,000 such films: only 
five cases of overexposure to radiation were found, 
and. in each case, when a member of the section 
visited the establishment concerned he was able to 
reveal the. cause. Dosimeters are calibrated for 
hospitals and laboratories in Britain and elsewhere. 
A 2,000,000-volt Van de Graaff X-ray generator is 
installed in a special building. The section has 
charge of the British copy of the International Ra- 
dium Standard. It tests radium containers in terms 
of it, and urgent research is now being carried on 
to establish national standards of various radioac- 
tive Isotopes. 

In 1906 the metallurgical and chemical work of 
the Physics Division was transferred to a separate 
Metallurgy Division. During the war of 1914—18, 
this division was responsible for the invention of 
the well-known “Y-alloy” which later proved ex- 
tremely important to the aircraft industry. ‘The 
present superintendent is N. P. Allen, who visited 
the United States last year to present a paper at 
the symposium on the properties of metals at low 
temperatures, organized by NBS as part of the 
celebration of its fiftieth anniversary. His second- 
in-command, W. P. Rees, attended the World Met- 
allurgical Congress in Detroit last October and 
presented a paper on the division’s work on alloys 
of pure iron. 

The Ferrous Section is studying the influence of 
interstitially dissolved impurities on the toughness 
of iron, and hopes finally to be able to suggest 
methods for making necessary economies in the 
use of alloying elements in steel with the least 
sacrifice of toughness. 

One section of the division is studying, by means 
of X-ray diffraction and phase-contrast and optical 
microscopes, the elastic and plastic deformation of 
metals. A precision Geiger counter X-ray spec- 
trometer was obtained last year, and a soft X-ray 
vacuum spectrograph is now being constructed. 
Another section is investigating alloy steels for use 
in the new electricity generating stations now being 
built in Britain, in which a general increase in 
steam temperatures is envisaged. In experiments 
on these alloys subjected to combined stress and 
corrosion by steam, the steam pressure has been 
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raised to 1500 lb/in.? and the temperature to 
650° C. The work is done with the cooperation of 
steelmakers. In the course of the continuous sys- 
tematic investigations into the properties and struc- 
ture of alloys, some useful pioneer work has re- 
cently been done on the determination of oxygen 
in titanium and zirconium by the vacuum fusion 
method developed at the laboratory. 

The Refractories Section has developed tech- 
niques for making all kinds of minute and elabo- 
rate ware for special purposes. During the past 
year it has been producing refractories for an ap- 
paratus for determining the properties of molten 
iron, a piece of research on which the Metallurgy 
and Physics divisions are cooperating. 

About 80 British Standardized Samples of Steel 
are provided by the division every year. 


In 1910, the late Sir Alfred Yarrow made the 
laboratory a very generous gift, and a ship-testing 
tank was built and the Ship Division established. 
There are now two tanks and a propeller tunnel 
for studying problems of cavitation; a third tank 
and another tunnel are to be built as soon as pos- 
sible, some miles away from the laboratory because 
of the difficulty of finding a suitable site in the 
neighborhood. The No. 1 (Alfred Yarrow) tank is 
550 ft. (168 m) long and 30 ft. (9 m) wide, with 
a depth along the middle of 12% ft. (3.8 m 
The No. 2 tank is longer and has a smaller cross 
section. 

Accurate ship models are made of paraffin wax, 
which allows alterations to be made to test the 
effects of modifications to the hull. An average 
model measures 18 ft. (5.5 m) in length and when 
ballasted has a displacement of about 1 ton. The 
models are towed through the tank at various 
speeds by an overhead carriage, and the resistance 
is measured. Corrected for scale and change in 
skin friction, this provides a true measure of the 
resistance the ship would encounter, and from this 
the horsepower needed to drive it is calculated. 
Alterations to the hull are frequently suggested to 
the shipbuilders submitting the plans. In the early 
days, an improvement in efficiency of 30 per cent 
was quite usual, and even now an improvement of 
10 per cent is sometimes obtained. At present more 
than 80 per cent of new British mercantile ship- 
building is based on designs tested by the division. 

Among its researches, the division has done work 
on designs of rudders, on pitching, rolling, and 
wind resistance, on vibration of ships, and on lam- 
inar/turbulent flow problems. During World War 
II many problems were solved for the service de- 
torpedoes, 


partments, On mines, mine sweepers, 
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The rough ship model, cast in paraffin wax, is placed upside down in the open truck. The model is carried | 


the truck to and fro past two rotating cutters which can also be moved transversely. The model is thus shapx 
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succession of cuts each in the horizontal plane at close vertical intervals, each cut being made to follow a lin« 
drawing pinned to the table. The model is afterward scraped down by hand to the cut lines to give a fair surfac 


submarines, landing craft, and the Mulberry har- 
bor. . 

The superintendent is J. F. Allan, who, with his 
deputy, G. Hughes, visited America during Sep- 
tember last year to attend the Sixth International 
Ship Tank Superintendents in 
Washington, which was preceded by a meeting of 
the American Society of Naval Architects and 
Marine Engineers in New York. They also visited 
the United 


Conference of 


several research establishments in 


States and Canada. 


Another division was formed in 1917 when the 
aerodynamic researches of the Engineering Divi- 
sion were transferred to a new Aerodynamics Di- 
vision. The present superintendent is A. Fage. The 
the 


design and development of aircraft and researches 


division carries on fundamental research in 
on compressible flow and acrofoil characteristics at 
speeds approaching and exceeding that of sound. 
It also provides the secretariat for the Aeronauti- 
cal Research Council. 

There is a supersonic tunnel of 9.5 in. (30 cm) 
square section and a vertical induction flow tunnel 


of section 20 in. x 8 in. (50 cm x 20 cm), equipped 


with flexible walls, both of which tunnels have re- 
turn-flow ducts; a third return-flow induction tun- 
> which 


has been used for researches at 1.8 times the speed 


nel of section 9 in. x 3 in. (23 cm x 7.6 cm 


of sound: and a return-flow induction tunnel of 


14 in. (45.7 cm x 35.6 cm), whi 


can be pressurized to three atmospheres and has : 


section 18 in. >» 


maximum working speed 1.8 times that of sound 
A new High Speed Laboratory with three new 
tunnels is being built; the first tunnel, which 1 
under construction, has a section of 36 in. x !41 
(91.5 cm x 35.6 cm). There is also a whirlin: 
60 ft. in diameter and capable of a speed, relat 
to the air at the end of the arm, of 93 ft. px 
ond. The division’s older equipment include 
compressed air tunnel and five atraospheric tun 

Research goes on in the design of aerofoils, 
principles of design of aircraft controls, ai! 
“flutter,’ and the behavior of complete au 
and their parts. A good deal of attention is 
to aerodynamic theory and the comparison 0 
ory with experiment. An inquiry recently s 
is the question of boundary-layer control b: 
tion. 

The division carried out aerodynamic rese: 
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needec the Ministry of Transport in planning concerned chiefly with electrical instruments, high- 
sion bridge which is to be built over the voltage work, and the maintenance of electrical 
rm, and a final design, incorporating the — standards. ‘The superintendent is R. S. J. Spilsbury. 
idvice, has now been accepted. The of-  L. Essen, of the division, was in the news about 
fice! .arge of work on suspension bridges, R. two years ago when he announced a new and prob- 
A. Fr: was in America for four weeks last sum- ably more accurate figure for the speed of light 
mer to attend an NBS symposium at Los Angeles based on work with radio waves. ‘The radio wave 
and to visit laboratories and see suspension bridges. 1s sent down a metal pipe and reflected backward 
An r job carried out in recent years by the and forward between the two ends. When the time 
division was to forecast the behavior of smoke of travel between the ends equals the time interval 
plumes from the chimneys of the new power sta- between successive waves an electrical resonance, 
. Bankside, London, by means of tests on which can be detected with very high precision, 
models, and to advise on how high the chimneys _ is established in the pipe. In this experiment the 
would have to be to prevent the masonry of St. time interval is only one ten-thousand-millionth of 
Paul’s Cathedral from being damaged by the a second, and the so-called cavity resonator need 

therefore only be a few centimeters long. The value 


the 
Rive! 


divisi¢ 


tion 


fumes 
obtained for the veloc ity was 299,792 km/sec.: this 


Work in electricity, originally carried on by the — is 16 km/sec. higher than the previously accepted 
Physics Division, became the subject of a separate figure and was at first received with some skepti- 
Electricity Division in 1918. Its research now is cism:; it has since been supported by an optical 
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ship model attached to the moving carriage can be clearly seen in this picture. The operator in the center of 
lage is watching the automatic self-recording gear by means of which the behavior of the model can be 
d under varying conditions. So great is the degree of accuracy with which these readings are made ( 
{ curvature of the earth in 550 feet of water has to be taken into account 





Flow round a 12 per cent thick round-nosed aerofoil 
at zero incidence and a Mach number of 1.6. 
method and by radar and is becoming widely ac- 
cepted. 

During the past year the division has made de- 
terminations, with a precision not previously at- 
tained, of the dielectric constants of the more im- 
portant gases, including air, nitrogen, oxygen, 
hydrogen, carbon dioxide, and water vapor. The 
method depends on measurements of the frequency 
of a cavity resonator when it is filled with gas and 
when it is evacuated and is one of exceptional 
precision. The results for air are very important for 
microwave interferometry, with which the Metrol- 
ogy Division is concerned, and for radar. The di- 
vision also does a great deal of widely varied in- 
vestigations and tests for the British Electricity Au- 


thority and for industry. 


The Metrology Division also began in 1918, as 
a breakaway from the Physics Division, with J. E. 
Sears, now retired, as superintendent. The present 


superintendent is his successor, F. H. Rolt, who is 
known by many North American engineers for his 
work at conferences on the unification of screw 
threads. The division is responsible for the main- 
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tenance of accurate standards of length, n 
time, and of the more direct derivations 
area, volume, density, and pressure. It is 
gaged in the development of precise eng 
measurement, and there is a small but vigor 
tion pursuing basic research on mechani 
automatic control. The physical measu 
group standardizes, among other measures, 
ing tapes and wires to an accuracy of one part }; 
a million, and in these and all such scalar measures 
it undertakes to determine the thermal coefticienss 
of expansion. The section produces diffraction 


ering 


5 3c. 


gratings and special graticules on a ruling engine 
Weights and balances used in scientific and indus. 
trial work are tested and standardized, specialized 
volumetric glassware and hydrometers are tested, 
and numerous problems of physical measurement 
are investigated for industry and research estab. 
lishments. 

Progress is being made in the search for a wave- 
length standard of length, and a study has beer 
made at the laboratory of the effects of various 
pressures of argon used as a carrier gas with th 
isotope in the mercury 198 discharge lamps first 
introduced by the National Bureau of Standard: 
The mercury isotope (obtained from gold after ir. 
radiation in an atomic pile) and the krypton 8! 
isotope give spectrum lines most suitable for inter- 
ferometric purposes. Mercury lamps are now i 
commercial production in Great Britain, and opti- 
cal interferometers are regularly used at the lab- 
oratory for standardizing end gauges. The division 
also used one of its interferometers to calibrate th 
12.5-cm displacement system of the adjustable cav- 
ity resonator used by Dr. Essen, of the Electricity 


Schlieren photograph, taken with an exposure of | | 
of the flow around a 10 per cent thick aerofoil (RAI 
at 11° incidence and a Mach number of 0.75, in one 
the high-speed wind tunnels of the National P! 
Laboratory. 
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Di n, in his recent determination of the speed 
tromagnetic waves. A new departure is the 
founciation of a section to study the possibilities of 
ng microwave interferometry to length meas- 
renent. The measurement of lengths over about 
50 would be far easier with microwaves than 
with light waves. 

(he Engineering Metrology Section concerns it- 
sell with gears, surface finish, precise measurement 
for engineers, the standardization of drawing office 
practice, and problems of quality control in mass 
production. It is also responsible for testing gauges 
and other measuring instruments. 

During the second world war, the division tested 
huge numbers of gauges for the munitions indus- 
try. [he work started in 1937; by the outbreak of 
war about 1000 gauges were being received each 
week, and the number rose steadily to 4000 a week 
in the summer of 1940. The pressure of this rou- 
tine work was eased, however, when NPL control 
rooms were set up in the factories themselves, with 
a member of the NPL staff at each to certify that 
the testing was accurate. In addition, gauge testing 
centers were set up at certain technical colleges. 

A highly specialized modern workshop is a part 
of the division and is of great importance in the 
construction of the prototype measuring equip- 
ment designed in the division and later to be de- 
veloped by individual firms. 


Radio research was started in the laboratory 
early in the first world war, and in 1933 a Radio 
Division was established with R. A. (now Sir Rob- 
ert) Watson-Watt, who later developed radar, as 
its superintendent. Much of the early work leading 
to the use of radar was done in the Radio Division. 
The work of the division is now carried out for the 
Radio Research Board of the Department of Sci- 
entific and Industrial Research, and R. L. Smith- 
Rose, the director of radio research, acts as super- 
intendent of the division. The Radio Research Or- 
ganization has out-stations for ionospheric record- 
ing in many parts of the world, manned by its own 
staff or members of the NPL Radio Division. An 
interesting experiment has just been started in 
which members of the Radio Division and RRO 
have installed ionospheric recorders at the univer- 
sities of Ibadan (Nigeria) and Khartoum (Su- 
dan), which will be operated, not by Radio Divi- 
sion or RRO staff, but by members of the universi- 
ties themselves. Results of recordings will be made 
ivailable to the RRO, and the universities will 
have the use of the equipment for any program of 

search they may wish to plan. 

The bulk of radio research work is now con- 
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cerned with studies of wave propagation over an 
extensive band of frequencies and for varied con- 
ditions. The reason is that a detailed appreciation 
of the characteristics of the medium between trans- 
mitting and receiving points and of its effects on 
wave propagation is of first importance in choosing 
frequencies for particular purposes, in designing 
equipment, and in assessing the performance that 
may be expected from a communication system. 

The division also provides an abstracting serv- 
ice, and abstracts of all the most important papers 
in radio and associated studies are supplied 
monthly for publication in Wireless Engineer in 
Great Britain and in the Proceedings of the Insti- 
tute of Radio Engineers in America. 

The division takes part in the work of the Inter- 
national Scientific Radio Union (URSI), the In- 
ternational Consultative Committee on Radiocom- 
munication (CCIR), and the British Common- 
wealth ‘Telecommunications Board. The superin- 
tendent attended the recent plenary meeting of the 
CCIR at Geneva as international chairman of the 
Commission on ‘Tropospheric Wave Propagation 


The Light Division was formed in 1940 by com- 
bining the Photometry Section of the Electricity 
Division and the Optics Section of the Physics Di- 
vision. L. A. Sayce is the present superintendent. 
The work of the division includes the study of op- 
tical instruments of all kinds and tests on many 
types, the study of vision and of light absorption, 
the measurement of color and of radiant energy, 
the maintenance of the standards of light, and—a 
recent addition—the production and duplication 
of diffraction gratings. 

‘Two of the most interesting items of work done 
in the division in the past year were the develop- 
ment of a telecolorimeter for outdoor surveying in 
connection with problems of camouflage, and re- 
search into the production of transparent electri- 
cally conducting films on glass. A new method of 
preparing conducting films of stannic oxide, similar 
to the American ““NESA” films, has been discov- 
ered and patented. 

New methods of producing and copying diffrac- 
tion gratings, suggested by Sir Thomas Merton, a 
member of the laboratory’s Executive Committee, 
have been developed in the division during the past 
two years. The process consists, in essence, of cut- 
ting a very fine screw thread upon a cylinder and 
then “opening out” the helix upon a flat surface by 
means of a process employing a plastic replica. ‘The 
workshop of the Metrology Division has been able 
to cut screw threads of very fine pitch by means of 
reduction gearing added to a small screw-cutting 
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lathe. ‘The thread helix is impressed by a diamond 
on a cylinder of good surface finish, and threads as 
fine as 15,000/inch have been successfully pro- 
duced. The inevitable periodic errors contained in 
the fine screw threads are removed by applying 
the “Merton nut,” which is lined with strips of a 
resilient material such as cork, by means of which, 
on the opposite end of the cylinder, a second 
thread helix of a remarkable regularity is im- 
pressed. ‘I'wo British firms have sent representatives 
to the laboratory to be instructed in the method, 
and an American firm has also proposed to send 
someone. This means that the immediate demands 
of users may soon be satisfied by commercial pro- 
ducers, leaving the division free to refine the proc- 


esses involved. 


The Mathematics Division was established in 
1945 and has been concerned with the application 
of mathematical and statistical techniques to sci- 
entific and industrial problems. The superintend- 
ent is E. T. Goodwin. 

The General Computing Section carries out 
many widely different items of work for industry, 
the defense departments, government laboratories, 
and the universities, and does work for the Math- 
ematical Tables Committee of the Royal Society. 

There is also a Hollerith Section, which tackles 
computing problems by punched-card methods. 
The bulk of its work recently has been on statisti- 
cal problems originating in the Statistics Section of 
the Division. The Statistics Section itself will 
shortly be transferred to the Ministry of Supply; 
a senior member of the staff acted as statistician to, 
and secretary of, an OEEC Productivity Team 
which visited the United States last autumn to 
study methods of inspection in mass production. 

The Analytical Engines Section has recently had 
a new servo-connected 20-integrator differential 
analyzer made in Germany and is now installing it. 
The existing 8-integrator machine is always fully 
occupied on work for other divisions, outside Jab- 
oratories, industrial firms, and the defense depart- 
mets. The section maintains a useful advisory 
service on the design and use of differential ana- 
lyzers and other analogue computing devices. 

A section of the division has been cooperating 
during the past four or five years with the Electron- 
ics Section in constructing an electronic automatic 
computing engine (ACE), basically designed in 
the division. The pilot model of the ACE is now 
an operating machine and has been handed over 
to the Mathematics Division for use in computing 


problems. 
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[he Jlectronics Section was set up in 1947, with 


Ff. M. colebrook as officer in charge, to build the 
ACE advise on electronic devices, and to en- 
cours their application to industrial processes. 
The ACE pilot model is an electronic digital com- 
putel hich is one of the fastest and most versatile 
com] ers in existence. A long calculation might 
volve 500 multiplications of two 7-figure num- 
rs and would take several hours using a desk 
calculator; the ACE pilot model will do all 500 in 
about one second. It operates on the binary scale, 

which the only digits used are 0 and 1. These 
ie represented by the presence or absence of 
ulses of electrical energy generated at 1 million per 


second. The machine is “programmed” by means 
of Hollerith punched cards, and the results of the 
computation are translated into printed numerals. 
Although the machine uses the binary scale, prob- 
lems can be put in and the answers taken out as 
ordinary decimals. 

The section is now turning its attention to de- 


\\ 


The laboratory’s ‘Test House was opened on 
January 1, 1949, as a center for the routine testing 
carried out until then by the scientific divisions. 
Barometers, hydrometers, clinical and meteorologi- 
cal thermometers, viscometers, volumetric glass- 
ware, petrol jets, and engineers’ precision instru- 
ments are tested there, and at an out-station in 
Lambeth every taximeter in London is periodically 
checked. Testing methods are determined by the 
divisions, and H. Bowley, the officer in charge of 
the Test House, is responsible for economy in time 
and increased efficiency of methods, and for ensur- 
ing mobility of staff among his various sections. 


[he High Temperature Mechanical Properties 
Section is a new independent section formed last 





E. C. Bullard, present director. 


has gone on in the laboratory for very many years, 
and the section continues these researches. The offi- 
cer in charge is H. J. Tapsell. 


The laboratory now has a staff of about 1200 
people, of whom 650 are directly engaged on the 
scientific work of the establishment; of these, about 
250 have university degrees or equivalent qualifi- 
cations. The clerical and executive staffs number 
about 160, and there are some 100 mechanics, 
whose knowledge and experience make possible 
the construction of much of the apparatus designed 


vear from the Creep of Metals Section of the old by the scientific staff. A considerable number of 

Engineering Division, and it will eventually be people is also needed, of course, to maintain the 

transierred to the Mechanical Engineering Re- buildings and grounds. Visitors say that the labora- 

search Organization in Scotland. The study of the tory, surrounded on three sides by the green trees 

creep and fatigue of metals at high temperatures of Bushy Park, is like a small and thriving town. 
SS ee 
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SCIENCE ON THE MARCH 


PSYCHOBIOLOGICAL PERIODIC TABLE OF CHEMICAL ELEMENTS 


E ARE still a long way from being able 

to say which of the 96 known chemical 

elements are necessary for optimum 
growth and development of living systems. Even 
less do we know about the specific physiological 
functions of the chemical elements. But there is 
considerable evidence that these physiological func- 
tions relate the chemical elements to each other in 
patterns that closely resemble the periodic system 
developed by the inorganic chemist. There would 
seem, then, to be some value in stating the cur- 
rent biological knowledge of chemical elements in 
terms of their placement in the periodic table. 

In his recent book Physical Biochemistry, Bull 
presents “what one might call a biological periodic 
table which includes only those elements occurring 
naturally in living tissues.” He includes 20 ele- 
ments and arranges them within the framework 
of Mendeleev’s version of the periodic table. 

From the fields of psychophysiology, agriculture, 
and medicine, there is evidence that supports the 
inclusion of some elements in addition to the 20 
Bull lists in his Biological Periodic Table. In this 
paper we shall cite some of this evidence and re- 
state the Biological Periodic Table to include these 
additional elements. 

A number of criteria might be used to determine 
what elements to include in the Biological Periodic 
Table. We might include all elements (1) that are 
known to be essential to all forms of living sys- 
tems, or (2) that are known to increase the efh- 
ciency of specific forms of living systems, or (3) 
that are known to have a part in some physiological 
processes in some living systems. 

Other criteria have been used by other workers. 
Frey-Wyssling includes in his biological periodic 
table 19 elements that are essential to plants. 
Thatcher’s selection also is on the basis of essen- 
tiality for plants. Webb and Fearon include 38 ele- 
ments in their table, the selection being on the 
basis of the occurrence of these elements in or- 
ganisms, regardless of whether the elements serve 
a function or are merely accidentally accumulated. 
Robinson, in reviewing the literature on elements 
found to occur in plants, names 60 elements, but 
does not attempt to establish their relationships 
within the periodic system. 
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In this paper we have chosen the third criterion 
listed above—i.e., we shall include in the | 
cal Periodic Table all elements that are known to 
have a part in some physiological processes in som; 
living systems. It seems necessary to use tl 
terion if we are to discover the biologi 
tions between the elements. For, in considering the 
utilization of inorganic elements by living systems, 
we have to think of living systems as forming a 
chemical continuum, from the simplest  micro- 
organisms to the more complex forms of plant and 
animal life. 

The need for thinking of living systems as a 
chemical continuum is perhaps most clearly illus- 
trated in reference to the element molybdenum 
There is no evidence that molybdenum can be 
directly utilized by any of the higher forms of ani- 
mal life. But it is becoming increasingly evident 
that there could be no higher forms of animal lif 
if molybdenum were not utilized by microorgan- 
isms and by plants to transform nitrogen into forms 
that can be used by animals for proteins. The bio- 
logical relationships between molybdenum and th: 
other elements can be stated in terms of thes 
nitrogen-fixing functions. 

There is no conclusive evidence that lithium is 
essential to any living organisms. But there is evi- 
dence from the field of psychophysiology that 
lithium, from a physiological, as well as from an 
inorganic chemical point of view, is closely related 
to the other elements in Group I of Mendeleev’s 
version of the periodic table. Its biological rela- 
tionships to the other elements can be stated in 
terms of sensory experience, making use of the 
chemical sense of taste. 

There is no valid reason for not making use 0! 
our chemical senses for purposes of scientific stud) 
of the interrelationship of chemical elements. “lh 
object of all science, whether natural science 0! 
psychology, is to co-ordinate our experiences and 
to bring them into a logical system” (Einstein 
And although the olfactory sense is rather decadent 
in man, it is still a more sensitive instrument for th 


identification of some chemical substances than 1s 


the spectroscope. 


From a phylogenetic standpoint, the olfactory 
the “distance-receptiv' 


sense is the oldest of 


THE SCIENTIFIC MONTHLY 





rion 
Og). 


OWN to 


some 
his cri- 
c rela- 
ng the 
ystems, 


ning a 
micro- 


nt and 


’ aS a 
y illus- 
lenum. 
‘an be 
of ani- 
vident 
val life 
organ- 
forms 
ie bio- 
nd the 
these 


jum is 
is evl- 

that 
ym an 
elated 
sleev’s 
rela- 
‘ed in 
f the 


study 
“The 
ce or 
s and 
tein 

adent 
yr the 


LCtOry 


tive 


[HLY 


»echar ms, and it provides the evolutionary 
‘nda’ ons for the development of the cerebral 
hemis} res. To be experienced as odors, the in- 
organic -lements must first combine with tissues or 
quids ©! the olfactory membranes and form or- 
sanic compounds. These organic compounds are 
shen recognized and identified as indicative of dif- 
ferent kinds or conditions of vegetal or animal 
tissues. And so it would seem that a complete Bio- 
logical Periodic Table should include all the ele- 
ments that elicit the olfactory response. 

Olfactory responses are divided into two major 
classes: smell, as it is experienced by means of the 
nose, and the common chemical sense, an irritation 
that affects not only the nose, but also any part of 
the mucous membrane of the body with which the 
irritating chemical substance comes into contact. 
[his common chemical sense is quite distinct from 
smell and usually causes a reflex action, such as 
coughing and sneezing, and closing and watering 
of the eyes. Phylogenetically, the common chem- 
ical sense antedates smell and taste. 

The four primary taste qualities—sweet, salt, 
sour, and bitter—may also be thought of as indi- 
cating different kinds or conditions of organic mat- 








ter. And so it would seem justifiable to include in 
the Biological Periodic Table all the elements that 
elicit taste experience. 

On the basis of this psychophysiological evidence, 
we can add the following elements to Bull’s Bio- 
logical Periodic Table: lithium, rubidium, caesium, 
beryllium, lead, arsenic, antimony, bismuth, sele- 
nium, and tellurium. From studies of plant and ani- 
mal nutrition there is evidence to support the in- 
clusion of rubidium, beryllium, arsenic, and sele- 
nium. From the medical sciences there is evidence 
to support the inclusion of lead, arsenic, antimony, 
and bismuth. Studies of plant and animal nutrition 
indicate that the following elements also may be 
included in the table: silver, boron, gallium, molyb- 
denum—and possibly silicon and aluminum. 

When the above additions are made to Bull’s 
table, we find that all the columns of Mendeleev’s 
periodic table are represented, with the exception 
of the first vertical column and the last horizontal 
column. And it begins to look as though the proc- 
ess of arriving at generalizations about the biolog- 
ical relationships between the elements is not 
greatly facilitated by the use of this particular ar- 
rangement of the periodic table. 


TABLE 1 
PsSYCHOBIOLOGICAL PrERiopIC TABLE OF CHEMICAL ELEMENTS* 
I Il III IV V VI VII 
55 Gs 87 Fr 
56 Ba 88 Ra 
57 is 89 Ac 
58 Ce 90 Th 
59 Pr 91 Pa 
60 Nd 92 U 
61 Pm 93 Np 
62 Sm 94 Pu 
63 Eu 95 Am 
64 Gd 96 Cm 
65 Tb 
66 Dy 
67 Ho 
68 Er 
19 K 37 Rb 69 Tm 
20 Ca 38 Sr 70 Yb 
21 Sc 39 Y 71 Lu 
7 aes ig" 40 Zr 72 Hf 
23 V 41 Cb 73 Ta 
24 Cr 12 Mo 74 W 
25 Mn 13 Tc 75 Re 
26 Fe 14 Ru 76 Os 
27 Co 15 Rh 77 Ir 
8 Ni 16 Pd 78 Pt 
3 Li hie 29 Cu 17 Ag 79 Au 
4 Be 12 Mg 30 Zn 18 Cd 80 Hg 
5 B 13 Al 31 Ga 19 In 81 Tl 
6C 14 Si 32 Ge 50 Sn 82 Pb 
7N 15: P 33 As 51 Sb 83 Bi 
8 O 16S 34 Se 52 Te 84 Po 
| | 9 F 17 Cl 35 Br 53 I 85 At 
| 10 Ne 18 A 36 Kr 54 Xe 86 Rn 
: \dapted from Kendall's periodic classification of the elements. Elements that are known to have a part in some physi- 
“U6 processes in some living systems are in bold face. The number to the left of each element is its atomic number 
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In Table 1 we have tried arranging these ap- 
parently biologically significant elements in another 
way. This arrangement of the periodic table is 
taken from Kendall’s periodic system (an adapta- 
tion of Thomson’s system) and appears to provide 
a more meaningful outline of the relations between 
biological function and atomic structure. 

Arranged in this way, the table takes the form of 
one incomplete half of a pyramid. The inert gases 

helium, neon, argon, krypton, xenon, and radon 

form the base of the pyramid. These gases are 
colorless, odorless, and tasteless, and there is no 
evidence that they have any part in physiological 
processes. 

Beginning at the base of the pyramid, we find 
an orderly progression upward from the inert 
gases; to the halogens—fluorine, chlorine, bromine, 
iodine—which stimulate the chemical 
sense (the most primitive of the chemical senses) 
and which can be smelled; to the next column, 
which contains elements that irritate and that are 
odorous; to the nitrogen column, the elements of 
which are odorous and also have taste; to four 
columns which contain elements that have taste, 
and these tastes are graded upward from sweet to 
bitter to salty. 

Looking at the vertical columns, we find that, 
with the exception of the inert gases, all the ele- 
ments in the first three vertical columns are prob- 
ably biologically significant. Hydrogen, oxygen, 
nitrogen, and carbon—which are the basically 
essential elements in all forms of living systems 
all appear in the first two vertical columns. 

In column IV—in the third level of the pyramid 

appears calcium, which forms the backbone of 
the vertebrates. The fourth level of the pyramid 
is characterized by the appearance of the more 
radioactive elements. 

We might hazard the guess that the different 
levels of this pyramid are correlated with distinct 
levels of biologic development, and that the pro- 
gression in complexity of atomic structure is related 
to progression in biological complexity in a peri- 
odic, or rhythmic, pattern. Reading downward 
from the top of each vertical column, the second 
element appears to be the one that defines the 


common 


characteristics of the level of biologic complexity. 
The elements lower in the vertical columns appear 
to consolidate and to elaborate these gains in com- 


plexity. 

Steinberg’s limiting concept of the biological 
essentiality of chemical elements presupposes that 
the biological evolution that has been in progress 
for countless millions of years is at, or very near, 
its end and that the human species, as it exists to- 
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day, is the last, best product of this long « 

ary process. Looking at ourselves object 

might pause to reflect that there is still so 

for improvement. These improvements hay 

past, been associated with basic chang: 
chemical-balance requirements of organi 
might suppose that they will continue to | 
future. So far as we know, nature has not 

in her resignation as a biological experim: 

is true that human beings have taken ove: 

share of the responsibility for alteration 
chemical balance of their environment. But 
doing, we fail to perceive the positive dire: 

the evolutionary process and are unable, th 

to move in those directions, this does not m: 

the evolutionary process will come to an end with 
the “more crystallized status of man” that Seiden. 
berg predicts in his Posthistoric Man. There ar 
still plenty of fish in the seas, and the chemical 
required for new experiments in living forms 
are rapidly being washed into the seas. 

The prospect of endlessly reiterating the life 
cycle of a human being is not especially appealing 
It is with something of relief, therefore, that we 
are able to discover a fundamental error in Stein. 
berg’s method of arriving at his conclusion thai 
not more than 25 or 26 of the chemical element 
will ever be found to be biologically essential. His 
classification of the elements into macronutrients, 
intermediate, and micronutrients is not in agree- 
ment with the facts of quantitative measurements 
of these elements as they are utilized, or accumv- 
lated, by organisms. In fact, in order to fit th 
data into his table of correlations, he classifies som 
of the macronutrients. When 
Steinberg’s data are corrected, to bring them int 
line with the facts of quantitative analyses of th 
nutrient elements, the correlation between biolog:- 
cal essentiality of the elements and their atom 
structures is less simple than Steinberg concluded 
A further limiting factor in his method of correl:: 
tion lies in his choice of arrangement of the per 
odic system of the elements. His arrangement of t! 
periodic system is based on present knowledge 0! 
shell and subshell structure of the atoms, in some: 
what the same way that Table ! is. But a possibl 
source of error in Steinberg’s data is the fact that 
he divides the system into smaller periods, on t! 


micronutrients as 


basis of a more detailed analysis of subshell stru 
ture. There is some doubt that present knowled: 
of atomic structure is accurate enough to warral! 
such reliance on these details. 

The fact that a relationship does exist betwee! 
the biological functions of chemical elements an¢ 
their placement in the periodic system has bee! 
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noted © th remarkable regularity by workers in 
the bio. gical sciences: in nutrition, biogeochemis- 
try, pl rmacology, agronomy, psychophysiology, 
physic biochemistry. These isolated notations 
have been brought together and integrated 
into a meaningful whole. It may, however, be 
necessaiy to do this in order to arrive at workable 
hypotheses concerning these relationships. And it 
gems likely that they are the most solid ground 
pon which the physical, biological, and psycho- 
logical sclences can meet and solve their mutual 


proble iS. 

This common meeting ground of the sciences has 
been made more solid by the development of elec- 
tron micrography, which makes possible the direct 
objective study of correlations between complex 
personality constructs and the structural character- 
istics Of minute chemical units. Research (unpub- 
lished) now in progress, on the use of electron 
micrographs as material for a “projective” psycho- 
logical test (somewhat in the way that ink blots 
are used in the Rorschach Test) , suggests the possi- 
bility that the structural designs of mental and of 
physical phenomena may form parallel systems that 
can be mathematically correlated. 

(he responses that are made to the electron 
micrographs of different chemical substances vary 
from one person to another. Yet there is apparent 
some patterning of these responses that is deter- 
mined more by differences in the chemical sub- 
stances than by differences in the individuals. In 
other words, there is some inherent similarity in 
the responses that different individuals make to a 
particular electron micrograph, and this similarity 
is not entirely masked by the individual character- 
istics of the responses. The same phenomenon oc- 
curs in the Rorschach Test. Certain of the ink blots 
tap specific types of personality constructs. In the 
case of the electron micrographs, it appears to be 
the inorganic rather than the organic chemical 
substances whose structural characteristics are 
more closely related to the more universal, less 
personal, personality constructs. The mental phe- 
nomena elicited by certain of the electron micro- 
graphs are difficult to define except in terms of 


| Jung’s hypotheses concerning the “collective un- 


conscious.” 

Jung’s more intimate acquaintance with the 
psychoses provided him with a deeper insight into 
the workings of the collective unconscious than is 
found in the writings of Freud. And although we 
shall avoid, insofar as possible, the use of Jung’s 
terminology, some of his hypotheses have a direct 
bear'ng on the subject of this paper. According to 
Jur 
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As the body is a sort of museum of its phylogenetic 
history, so is the mind. . . . The unconscious psyche is 
not only immensely old, it is also able to grow unceasingly 
into an equally remote future. ... The anima and 
animus . . . obviously live or function in the deeper 
layers of the unconscious mind, in the phylogenetic sub- 
structures of the modern mind, the so-called collective 
unconscious. 


The anthropomorphic terminology that perme- 
ates all the writings of all current schools of psycho- 
analytic thought, although it has its practical use- 
fulness in therapy, tends to becloud the theoretic 
aspects of psychology. The “collective unconscious” 
in its larger meanings is a “timeless consciousness” 
that simultaneously experiences all possible rela- 
tionships between the elements that form its con- 
tent. Perhaps Levy-Bruhl’s phrase représentations 
collectives is a more fortunate way of denoting the 
contents of this timeless consciousness. And, if we 
think of these représentations as being the most 
elementary of conscious concepts, we are perhaps 
better able to think our way through to the work- 
ing relationship between this “timeless conscious- 
ness” and the “individual conscious” levels of 
mind. According to Herbart, these simple, ele- 
mentary representations, or concepts, are not forces 
in themselves. They become forces only when they 
meet with opposing representations or concepts. 
Then we may think of all forces—energy, elec- 
tricity, by whatever name known—as being the re- 
sult of opposition, or resistance, between these 
elemental representations in the timeless conscious- 
ness. If these elemental representations are the 
building blocks of mind, of matter, and of energy, 
then it is not perhaps too much to expect that we 
may find ways of discovering the laws of inter- 
changeability of these three manifestations of the 
timeless consciousness. The interchangeability of 
energy and of matter has already been demon- 
strated. The interchangeability of consciousness, 
of energy, and of matter is the problem with which 
psychosomatic medicine and psychic research are 
concerned. 

Our finite minds may never be able to conceive 
of how the timeless consciousness, in which an in- 


finite variety of relationships is simultaneously 


existent, can be both harmonious and chaotic. Yet 
it is necessary to hypothesize this simultaneous ex- 
istence of a state of complete harmony of relation- 
ship and of complete chaos of relationship. For, if 
only the state of complete harmony of relationship 
existed, there could be none of the phenomena that 
we know as energy and as matter. And, if energy 
is once assumed to become generated in a con- 
sciousness that encompasses all possible and _ po- 
tential relationships, then it is not conceivable that 
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the energy can cease to operate until all these rela- already in consciousness, for in that cas 
tionships are again in a state of harmony. But since not be consciously experienced. 

there is no time sequence in a timeless conscious- And so we see that the quality of consc jusnex 
ness, the infinite degrees of harmony and of chaos _ or of uniqueness, has two aspects—that of s nilariy 
must exist simultaneously. and that of difference. Nothing can be exp: rienceg 

It is only mathematically, in terms of relation- in consciousness unless it is different from «|| othe 
ships between degrees of frequency of occurrence, things that are in consciousness, and yet neithe; 
that we can come anywhere near a comprehension — can it be in consciousness if it does not have sone 
of this. If we think of timeless consciousness as similarity to the other contents of consciousnex 
being composed of infinitely small elementary In measuring intelligence, we find that the capaciy 
representations, which are infinite in number but for recognizing similarities and differenc: 
limited in variety, then it is possible, mathemati- of the most accurate measures (if not 1 
cally, to assume an infinite potential number of accurate measure) of the degree of consi 
combinations of these elementary representations. _ telligence. 

All these potential combinations could exist simul- For the finite mind, this increase in « 
taneously and harmoniously. for recognizing similarities and differenc: 

But if each of these combinations of the ele- gresses in two directions—in the direction o! 
mentary representations is existent in a conscious- nizing similarities and differences between | 
ness, then each combination must be unique. For ments of its individual consciousness and 
the essential characteristic of consciousness is direction of recognizing similarities and dif! 
uniqueness. The quality of being conscious is sy- between itself and things external to itse! 
nonymous with the quality of being unique. Com- the timeless consciousness, these two procese 
plete identity between two conscious experiences is would, we should think, be one and the same 
impossible because, if they were identical, the total awareness of all relationships of similarity a 
experiences would be known to consciousness only difference that, in its completeness, includes an ac- 
as one experience. For the finite mind, this experi- tive awareness of the nature of consciousness 
encing of uniqueness, or of consciousness, is in re- Of existence, as such, as contrasted with nonexist 
lationship to things external to itself. But, since ence. A complete awareness of the nature of ev. 
the timeless consciousness encompasses all things, !stence must include a complete awareness of 1! 
its experiencing of uniqueness must, we would nature of nonexistence. It is the contrast betw 
assume, come from the uniqueness of the individual waking and sleeping that makes us aware of ‘! 
units within it rather than from a comparison with fact that we are conscious while awake. The in- 
things outside itself, since nothing is outside of it. fant learns of the existence of food because 
And so it becomes necessary to assume that within certain times he is acutely conscious of its non: 
the timeless consciousness there is only one of each —€XiStence. 
of the potential combinations of the elementary In the timeless consciousness, as we have hy- 
representations. ' pothesized it, degrees of positive and of negat 

Contradictory though it may seem, this means Consciousness might be assumed. These negati\ 
that there would be varying degrees of probability degrees of consciousness are not the same thin 
that the combinations would exist, for the complex _ that is referred to as unconsciousness, for the pos: 
combinations would contain within them simpler _ tive and negative degrees of consciousness are bot! 
combinations. So the frequency of occurrence 4 part of consciousness. They might be thought 
would be in inverse relation to the degree of com- as opposite phases of waves. The points at whic! 
plexity of the combination of the elementary rep- _ the positive and negative phases of the waves mee 
resentations. And the greater the degree of com- define a linear, or a curvilinear, function that 
plexity of the combination of the elementary might be called the threshold for positive degree: 
representations, the nearer it approaches to the of probability of existence. 
totality of the timeless consciousness. We might think of the points that are encon: 

Something of the same relationship can be ob- passed by the two phases of the wave curves ® 
served in the finite mind. Experiences that are oft being opposed concepts, in the sense that Herbar 
repeated (but not identical, since they occur at uses this phrase. These opposing concepts (0! t 
different points in the time sequence) become less _ positive and negative degrees of probability 


clearly conscious, whereas a more unique experi- existence) encounter each other at the thres! old 
ence will be more clearly conscious—provided, of positive probability. 
course, that it is not entirely unrelated to what is According to Herbart, 
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ts become forces when they resist one another. 
re. stance occurs when two or more opposed con- 


pts er ounter one another. . . . To the resisting con- 
ept, hc wever, its action is quite accidental; it adjusts 
self to che attack which is mutual among concepts, and 
which i: determined by the degree of opposition existing 
tween them. This opposition may be regarded as that 

wh they are affected collectively. In themselves 


yicepts are not forces. . . . The presentation (concept) 
nust yi ld without being destroyed, i.e., the real concept 
;chaneed into an effort to present itself. . . . When a 
ncept becomes not entirely, but only in part, trans- 
formed into an effort, we must guard against considering 
s part as a severed portion of the whole concept. 
It has certainly a definite magnitude .. . but this mag- 
nitude indicates only a degree of obscuration of the whole 
incept. When a sufficiency of opposition exists between 
oncepts, the latter are in equilibrium. They come only 
gradually to this point. The continuous change of their 
degree of obscuration may be called their movement. 
The statics and mechanics of the mind have to do with 
the calculation of the equilibrium and movement of the 
cepts. . All investigations into the statics of the 
mind begin with two different quantitative factors, viz., 
the sum (or the aggregate amount) of the resistance and 
the ratio of their limitations. 

In the system that we have described as timeless 
consciousness, this would mean that there would 
he a constant movement back and forth across the 
threshold for positive probability. These waves of 
movement would enclose circles of greater or lesser 

rcumference, depending on the nature of the 
wobability curve in which they were generated. 

lhe elementary representations are not forces 

themselves; they are in a state of complete in- 
inal harmony since they are actually representa- 
uous of the total of the timeless consciousness. 
\nd since each of these elementary representations 
s exactly like every other one, the only way that 
pposition between these concepts or representa- 
tions can be imagined is in terms of their differing 
positions on a probability curve. 

Perhaps the only way that we can conceive of 
this system is by thinking of each of the elementary 
iepresentations as having an infinite number of 
more elementary representations, which in turn 
have an infinite number of even more elementary 
representations. It would be, in other words, a sys- 
tem in which the decrease or increase in the power 
‘o which its elementary units are raised does not 
uter the nature of the elementary units, or the 
of the system. If this line of thought is 
ontinued, it leads to nothing except an abstraction 
concerning probability relationships. But the ques- 
tion of which came first—the abstract or the con- 
Crete manifestations of the timeless consciousness 
8s not a valid one, since there is absolute con- 
tinu'ty and absolute simultaneity within the system. 

Av-hough the above hypotheses are unclear and 
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undoubtedly contain many inconsistencies, the need 
for them is demonstrated by the fact that we are 
able to use these as the basis for a possible ex- 
planation of the interrelations between four known 
constants in the physical world. It will be said that 
some such system might be hypothesized without 
the inclusion of the idea of a timeless consciousness. 
But it is only by the use of Herbart’s theories con- 
cerning the laws of the statics and mechanics of 
the mind that we are able to explain the generation 
of energy in a system whose units are not forces 
in themselves. We must either imagine a system in 
which the units are units of consciousness or in 
which they are units of some undefined force. It 
seems unnecessary to burden the hypothesis with 
the assumption of an unknown force, when the 
existence of consciousness is so self-evident. 
Herbart’s imposing mathematical treatment of 
the subject of psychology was based largely on his 
observations of the mental processes of young 
children. Yet so accurate were his observations in 
this one area of psychology that the theories that 
arose from them may be applied, with only minot 
technical changes, to any of the more recently de- 
veloped branches of the science. The first real text- 
book of psychology, written by Herbart in 1816, 
comes nearer to integrating the most recent find- 
ings in psychology and physics than do any of the 
more recent thought. 
“Modern” psychology has been led the long way 
round by Kant’s ideas concerning a dichotomy be- 
tween cognition and conation. Perhaps a fuller 
appreciation of Herbart’s theories was not possible 
prior to Einstein’s demonstration of the larger sig- 
nificance of Planck’s constant, and Freud’s demon 


schools of psychological 


stration of the significance of the unconscious 

Let us begin with Herbart’s statement that “All 
investigations into the statics of the mind begin 
with two different quantitative factors, viz., the 
sum of the resistance 
and the ratio of their I'mitations,” 
ways this helps us to understand the interrelations 
between four known constants: (1) Planck’s con- 
stant. h = .OOODDDDDD00000000000000000655:; (2 
e = 2.718282: (3) w= 3.141593: and (4 
for the threshold of sensory experience, which 


or the aggregate amount 
and see in what 


the value 


is (15, approx 10)*—expressed as molecular 
weight in the case of the olfactory sense, as vibra- 
tions in the case of the auditory and vibratory 
senses, and as units of intensity of illumination in 
the case of visual dark adaptation. 

Of these four constants, the two that are expres- 
sions of limits, e and the threshold for sensory ex- 
perience, appear to be related to each other 
logarithmically: 2.718282 is the natural logarithm 








of 15.1543. The other two constants, h and 7, ap- 
pear to be correction factors used to compensate 
for a constant error in sensory perception that is 
due to the limits of the 

The constant e is the only one of the four that 
is calculated solely on the basis of mathematics 
and is therefore the only one not subject to errors in 
sensory perception. We might expect to derive 
more accurate estimates of the other constants in 
terms of their relationships to e. If we are right in 
assuming that the limit for the threshold for posi- 
tive probability in the timeless consciousness is the 
constant e and that the limit for the threshold of 
sensory experience is (e@)°(10)*, then we would 
expect that exact measure of the sensory thresholds 
would very closely approximate (15.1543) (10)*. 

Since we have assumed that energy is generated 
by the opposition, or resistance, of units of con- 


sensory threshold. 


sciousness, it is interesting to note that the reciprocal 
of 15.1543 is .06598 (which very closely approxi- 
mates Planck’s constant multiplied by (10)~-*°). 
Planck’s constant has been variously estimated as 
(.655) (10)-** or as (.6624) (10)-**. There is the 
possibility that it can be more accurately estimated 
in terms of its relationship to the threshold of 
sensory experience, in which case we might expect 
that the exact value of Planck’s constant is h 
OOOOOOOVOOO000000000000000006598. 

Another interesting relationship between the 
constants is this: the sine of an angle of approxi- 
mately 41° is .6598; and the fractional part of the 
constant e (.718282) is the number of radians in 
an angle of approximately 41°. It would seem that 
the limit e = 2.718282 is an expression of the num- 
ber of radians in the units which are the unique 
limits of the threshold of positive probability in the 
system that we have described. Let us think of the 
timeless consciousness as being circular in nature 
(really spherical—though for purposes of simplifi- 
cation we shall think in terms of a circle), though 
not exactly in the,sense that we ordinarily use the 
word circular. Let us imagine a circle in which it is 


unnecessary to use the correction factor 7 in order 
to define the relationships between radius and cir- 
cumference. Such a circle might have 7 radians 
instead of the 6.2832 that we know. One radian 

57.2958°, and when this number is multiplied by 


7 the result is a circle with 401.0706°—that is, a 
circle with 41.0706° in addition to the 360° that 
we know about. If we think of these extra 41.0706° 
as being in the form of waves or folds in the sur- 
face of the circle, the next assumption would be 
that these waves account for all the phenomena 
that we know as matter, as energy, and as indi- 
vidual conscious experience. If this is true, then the 
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relationships between the constants e an 
the angle of approximately 41° become si 

These folds in the circle, correspondin 
area of 41.0706°, would extend from th 
of the circle to its outer limits. As the lengt 
radius increases, the height of the waves i: 
The relationship between the height of th 
and the radius of the circle would be exp: 
terms of the sine of the angle of 41.070¢ 
height of the waves would reach a minim: 
at or near the center of the circle, and w: 
expect that Planck’s constant is an expressioi 
energy represented by the minimal point 
series of waves—i.e., at or near the cente: 
circle. 

If the constant e is an expression of the 1 
of radians in the units that are the limits 
system, then it can be seen that these units « 
different amounts of energy according to their |; 
cation within the circle. If the folds corresponding 
to the extra 41.0706° are assumed to be 
tinuous series along one diameter of the circl: 
the unit of 2.718282 radians that would cont: 
the greatest amount of energy would be th: 
that included the full length of that diameter plus 
the area of 10.26765° on either side of that diam- 
ever. 

For this unit of maximal energy value, the ai 
between its outer limits and the diameter that 
perpendicular to the polar diameter could ne\ 
be smaller than 22.4366°. Since there is a ¢ 
stant movement back and forth across the pola 
diameter (the threshold of positive probabi 
this angle would actually be slightly larger tha 
22.4366°. The difference between the exact meas- 
urement of this angle and 22.4366° would b 
measure of the amount of movement across 
polar diameter, which could be expressed as 1! 
amount of energy within the system. ‘The greatest 
amount of activity would center around the 
extremities of the polar diameter, which is what 
occurs in a magnetic system. In this connectior 
is interesting to note that the inclination o! 
earth to the plane of its orbit is approximate) 
23.5°, and that the maximal fluctuation o! th 


thé 


angle is approximately 2.3°. 

When we think of the periodic system of « 
cal elements in relation to this system of the time- 
less consciousness, we must assume that in 
analysis the periodic system will be found to ! 
curvilinear, perhaps almost circular, in natur« that 
the polar diameter of the circle will be th: 
across which radioactive changes in the elemen! 
move; that hydrogen will probably be at or nea! 
the center of the circle; and that the arrang: 
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oNndIng 


le, ther 


lements within the system will be such as 


ol 

to an orderly series according to three char- 
act s of the chemical elements—atomic num- 
bet Jecular weight, and wavelength. The diffi- 
cult devising such a system lies in the fact 
that. although the wavelength characteristics of 
the chemical elements are their most definitive, 
there is, as yet, no discernible relationship between 


the known facts about wavelength characteristics 
of the elements and their atomic structures. 

DorotHy RANSOM 
Detroit, Michigan 
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BOOK REVIEWS 


SUMER IS ICUMEN IN, GROWETH 
SED, BLOWETH MED 


Vodern Garde ning, oe ig 
Simon & Schuster, New York. 


secticides, chromosome doublers, etc., in a 
but inspirational tone. There are still plant 
conquer. 

Part II of the book 


questions and answers covering typical proble 


Pirone. x + 37] $3.50. 


1952. 


pp. 121 pp.) consists of five 


little to the professional plantsman. The author 


and 


LTHOUGH at first 
apprehensive by its subtitle 


making the reader a 
Miracle Drugs 


its preface that stresses modern chemistry’s recently 


very well in this “Information, Please” section 


ducts his clinic—in absentia, to be sure—very s!| 


introduced synthetics, happily this book turns out to be Every possible query seems to be covered ex 
one dealing with those spots that come on the wu 


2 


a safe, sensible, and entirely practical vade mecum for nod ae 
of fern leaves! The exhaustive index (33 pp. 


the up-to-date gardener. Chapter 1, Wonder Drugs for 


Better Gardens, is a sound and acceptable discussion '¢asure trove of garden facts at the reader's dis) 


All in all, the author has done a good job. | 
physiology he has not departed from his text 
well-balanced and adequate supply of soil-nutri« 


go a long ways towards guaranteeing success in 


on plant feeding. Possibly the author has done plant 
science a service by jarring our complacent acceptance 
of the roles of nitrogen, potash, phosphorus, calcium, 
and the minor elements in plant nutrition. In reality, 
wonder workers in their influence 
on the unfolding of plant life. Chapter 2, Some Planting 
Fundamentals, reveals to the amateur the know-how for 


these chemicals are crops; in pest control he has not been dazzled 


chemical creations. Instead, he has screened thes 

plicated stuffs and their alluring prospectuses, retaining 
those that under controlled tests have given satisfacto 
performances. The reader is warned that the avows 


lawn-making, home landscaping, tree planting, and 


flower growing. Chapter 3, Foliage Feeding, is an intri- ; 
purpose of this book is to make the proper use of t! 


guing account of practice following closely on the heels ea é beets 
proper material in each situation a habit of the hon 


of experimentation. Chapter 4, Spraying Weeds to 


Death, gives an up-to-date résumé of experience with gardener. It may also make home gardening a habit. 
2,4-D and other selective herbicides. The reviewer won- GeorGE H. Coo: 
Division of Sugar Plant Investigations 
Bureau of Plant Industry, Soils, and 

Aevricultural Engineering, USDA 


Beltsville, Maryland 


ders what will be left when, as stated on page 80, beets 
are sprayed with 2,4-D salt. Ten pages are required to 
list the weed killers that confront the puzzled amateur, 
but the statement for each of active ingredients and 
their percentages should help. 

In Chapter 5, Chemical Warfare on Insects, reference 
is made to Paris green and kerosene emulsions, the in- 


EDUCATIONAL TELEVISION 


Today's Science and You. Lynn Poole. 208 pp. Illus 
$2.75. McGraw-Hill, New York. 1952. 


secticides of the past century, and to lead arsenate, 
nicotine, rotenone, and pyrethrum, specifics of the last 
few decades that are now being displaced by synthetics ET’S see now, for those of you who have televisivi 
such as DDT and the organic phosphates. The chapter 


gives in nontechnical terms a résumé of control measures 


sets this book won't need much of a review. | 
it transfers to words and pen-and-ink sketches som« 
the content of those Johns Hopkins TV Science Reviews 
that the author has produced so successfully. The six 
teen chapters of the book have some of the quality 
a television show. They hit the high points, and t 


against certain insect groups, followed by a tabulation 
of methods of control for insects attacking trees, shrubs, 
flowers, vegetables, and lawn grasses. Chapter 6, Medi- 
cines for Ailing Plants, is a companion chapter on con- 
interest and intrigue, getting across some of the pri 
ciples involved with simplified analogies. 

The story of X-ray is primarily that of applying tel 
vision to the making of X-ray diagnoses by doctors 
different cities who consult, not in person, but by mean 
of television. Similarly, the television camera peers 1! 


trol of plant pathogens. In sixteen pages the author 
discusses losses from plant diseases and causation of 
disease, and lists the remedies in the plant doctors’ 
armamentarium, Then compatibilities of insecticides 
and fungicides are tabulated, followed by a six-page 
tabulation of important diseases of trees, shrubs, and 
flowers and their control. The chapter closes with a 
guide to the fungicides. This is a table occupying twenty- 


the electron microscope. 
Various chapters tell how rockets have brought bac 
to earth information about the upper atmosphere, ho' 


three pages and runs the gamut from Acme Bordeaux 
diffraction gratings are made and used, the importan 


to Ziram. Here again the puzzled amateur is aided. 


Chapter 7 is a disquisition on house plants and their 
care. Chapter 8, Safe Chemicals for the Vegetable 
Garden, does for the food plants of the garden what 
previous chapters have done for the ornamentals. 
Chapter 9, Garden Miracles, recounts some of the 
scientific discoveries on growth regulators, systemic in- 


366 


of keeping water free of industrial pollution, th: 


vestigation and dangers of the snail-borne diseas: 
tosomiasis, investigation of houseflies, the app! 
of engineering to such common things as auto! 
dashboards and traffic signs, composition and use 


atomic varieties known as isotopes, the importanct 
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amounts of chemical elements necessary for 


v Ss 
; oy of plants and animals, the problem of a 
nystel disease of cattle, the “illness” of bronze 
h ues art museums, a discussion of science in 
+ an insight into how radioactive carbon gives us 
nike the age of past relics, and a concluding chap- 
wy looking into the future. 

\Jtog:ther this should be an interesting book for 
ung ple who want to know a little more about 


he thi they have seen on the television screen. 
Wal SON Davis 


Vorence Service 


D. C. 
KEY TO THE PAST 


Radiocarbon Dating. Willard F. Libby. vii+ 124 pp. 
Illus. $3.50. University of Chicago Press, Chicago. 


ashi n 


195?. 


NE of the most significant discoveries of the past 
decade was of the measurable 
mounts of carbon 14 in nature and its use as a method 
f absolute age determination. This achievement pre- 
sents an excellent case history of the scientific method 
action. Previous data on cosmic ray flux and neutron 
Libby to calculate the con- 
This concentration 


existence of 


eaction permitted W. F, 
ntration of natural radiocarbon. 
is below that readily measurable with existing tech- 
jues, but with ingenuity and perseverance the neces- 

ary techniques were developed to test the theory. 

Within the limits of experimental error the data checked 

the theory, and the method of dating geological and 
heological objects for the recent geological past was 
ide available. 

Radiocarbon Dating contains an account of the 
ethod as developed in Professor Libby’s laboratories 

t the University of Chicago. The book is clearly and 

tersely written, giving all the necessary principles and 

procedures for either the archeologist or geologist who 
vishes to interpret the results of the method, or for 
thers who wish to set up the technique in their own 
aboratories. After a summary of the principles in- 
volved, the world-wide distribution of radiocarbon, the 
data on carbon 14, and the details of the sam- 
ple preparation and measurement are discussed. A list 

1 all of the data obtained in the Chicago laboratory 
ip to September 1, 1951, is given, with brief descrip- 
tion of the samples. The book is concluded by a chapter 

on the significance of these dates, contributed by Fred- 
erick Johnson. The paper, printing, and binding are all 


val f-li fe 


po! fine quality, and errors are practically nonexistent. 


Since scientists in many fields are interested in the 
carbon 14 dating method, and since most of the litera- 
lure is scattered through several journals, this book is 
a welcome compilation. It should be noted, however, 
that this field is developing with extreme rapidity. At 
ithe date the manuscript for the book was completed 
one er laboratory (Columbia) had already been in 


lull operation for several months; now there are two 
Michigan and Yale), and several other labora- 
under construction. There have been almost 


more 


as many additional samples dated as those reported in 
the book. The advances in technique are also proceed- 
ing rapidly, so that a number of problems noted in 
Radiocarbon Dating have been either solved or simpli- 
fied. For example, at Columbia alone, the method has 
been extended to 30,000 years, it has been found that 
shell is generally useful, deep-sea water has been dated, 
the leaching process has been speeded up by a facto1 
of ten, and samples as small as 0.5 g have been success- 
fully measured. This situation is inevitable following 
an important discovery. Radiocarbon Dating is com- 
plete up to its date of writing, however, and is written 
with the authority of the scientist who developed the 
method. It is an indispensable volume for anyone seri- 
ously interested in historical science. 

* J. LAURENCE Kup 
Lamoni Geological Observatory 
Columbia University 

BODY, MIND, AND IMAGINATION 

The Gifford Lectures, Edinburgh, 


2nd ed.) Sir Charles Sherrington. 300 pp. 
lus. Cambridge University Press, New York. 


Man on his Nature. 
1937-38. 
$6.00. II 
1951. 
OW Sherrington is dead, and science, particularly 
his own science of biology, is vastly poorer. It is 
poorer, not in fact because he will contribute no longer 
to the discovery of physiological facts about the human 
> others who will do that; 


nervous system, for there are 
mind 


but rather because that far-ranging, humanistic 
and poetic insight and skill in expression will no longer 
illuminate Man and Nature. These qualities are so rare 
in the scientist that Sherrington was truly unique. 

It is above all in Man on his Nature that these gifts 
attained their supreme expression. Here the lyrical joy 
of the scientist in the exposition of his science, the 
philosophical temper with which the brain physiologist 
faces the problem of mind and matter, and the fervent 
warmth with which the evolutionist views the leadership 
of man on his own planet are fused into all-embracing 
harmony, into a natural religion that entertains values 
and harnesses the emotions in the generation of altruism 
“We have.” says Sherrington, human, an 
inalienable prerogative of responsibility which we cannot 


“because 


devolve, no, not as once was thought, even upon the 
stars. We can share it only with each other.” 

Admirers of Man on his Nature will be glad that 
Sherrington did not greatly change the book in prepar- 
ing the second edition. What he did, what writers so 
rarely have the courage to do, was to shorten, rather 
than lengthen it. Skillfully he pruned away the excess, 
or substituted a more direct treatment for the devious. 
Nothing essential has been lost, only now the thought 
mounts steadily to the magnificent climax of the final 
chapter, the peroration of Nature to Man: 

You are my child. Do not expect me to love you. How 
can I love—I who am blind necessity? I cannot love, 
neither can I hate. But now that I have brought forth you 
and your kind, remember you are a new world unto your- 
selves, a world which contains in virtue of you, love and 
hate, and reason and madness, the moral and immoral, 
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and good and evil. It is for you to love where love can be 
felt. That is, to love one another. 

Bethink you too that perhaps in knowing me you do 
but know the instrument of a Purpose, the tool of a Hand 
too large for your sight as now to compass. Try then to 
teach your sight to grow. 

BENTLEY GLASS 
Department of Biology 
The Johns Hopkins University 


DEEP-SEA FISH 


The Ceratioid Fishes: Ontogeny, Taxonomy, Distribu- 
tion and Biology. E. Bertelsen. Dana Report No. 
39. 276 pp. Illus. £2 10s. (50 Danish Kr.). Andr. 
Fed. Host & SonsCopenhagen, 1951. 


HIS is the most elaborate report on the ceratioid 
fishes yet published. It is a masterly treatment of 

a difficult group previously known from about 650 speci- 
mens in the museums of the world, 392 of which came 
the “Dana” Collections. The present work in- 
in addition 2400 larval and 100 
metamorphosing or metamorphosed males. The princi- 


from 
cludes about about 
pal aim of the report was to “increase our knowledge of 
the uncommonly extensive specialization of these fishes 
and its relations to the special conditions in the depths 
of the ocean.” As far as the material available permits, 
the author has got out of it about the maximum infor- 
mation possible. 
The section on Ontogeny and Taxonomy occupies 
196, and part 2, Distribution, Ecology and 
y, pages 197-251. A summary occurs on pages 
52-257, and the remainder of the report is occupied 


pages 7 


Biology . 


with a bibliography and tables. 

Increased knowledge and identifications of the free- 
living males, which were placed previously in genera 
apart from the females, have reduced the number of 
families to 10 and the number of genera from 46 to 
4; 
3 of the 34 genera are based on males not yet identified 


17 genera being discarded and 5 new ones erected, 


with females. In all, 119 species are recognized. 

Adult ceratioids live at depths where temperature 
and light have no annual rhythm, yet they have a 
spawning season determined by the time of year, which 
for the majority of the species is early summer. The 
larvae of the summer-spawning species occur mostly at 
depths of 30-200 meters. Metamorphosis leads to rapid 
sinking to great depths from 1500 to 2500 meters, or 
deeper. 

Che largest ceratioid known is a female specimen of 
Ceratias holboelli, 119 cm total length, or 68 cm with- 
out caudal fin. The largest Himantolophus is 60 cm; the 
largest Cryptopsaras is 44 cm, and a few other speci- 
mens 20 cm and shorter are known; the great majority 
of species are 5-10 cm, The largest known free-living 
male, 46 mm, is in the genus Himantolophus. 

During and after metamorphosis the females become 
an effective fishing apparatus; the booty, mostly fish 
and shrimp, are attracted by the light-organ on the 
illicium (fishing pole) and are then swept by the strong 
inflow of water into the enormous mouth. 
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The males, during and after metamory 
adapted to search for females; their swimn 
increases, eyes and olfactory organs develo; 
jaws change from a fishing to an attachment 
The illicium and light organs do not develo, 
males have been found in 4 families: Caulk 
Ceratiidae, Neoceratiidae, and Linophrynid 
holboelli there is a vascular connection b: 
female and the parasitic male, the latter 
bountiful nourishment for further growth and 

It is probable that the free-living males of t! 
tolophidae, Melanocetidae, Oneirodidae, an: 
actinidae only attach themselves to females duri: 


spawning season and probably are not parasit 


pow r 


Although the author, in a very professional manner 


greatly extends the knowledge of the deep-sea cer 
fishes, as he clearly points out, there is still m¢ 
learn about this remarkable group of fishes, Dr. | 
sen’s report is an excellent contribution to the s 
of ichthyology. 

LEONARD P 
Division of Fishes 
lL’. S. National Museum 


SECOND LOOK 


Tepoztlan Restudied 
Illus. $5.00. 
1951. 


Life in a Mexican Village: 
512° pp. 
Urbana. 


Lewis. xxvii 4 Universi 


Illinois Press, 


ali 
re 
) 
eT te 


er 


Os 


\\ 


HE reader of Lewis’ book gets a double divider 


first, an acute analysis of social relations 
Mexican town; second, a critical appraisal of th 


ings and methodology of another anthropologist, Ro 


who studied the same town twenty 


Redfield, 


\ 


earlier. Rarely have village studies been systematicall\ 
rechecked in this way. Reports on primitive tribes | 


generally been defective in method, but since few 


social scientists went to such out-of-the-way places, t! 


t? 


have been naively accepted as accurate. Now th 


tt 
l 


anthropologist, whose primitives are ceasing to be pr 


tive, is staving off technological unemployment by 


Stud 


ing civilized communities, his lack of training in t 


niques applicable to those communities is provi 


handicap. 


What, then, does Lewis find? Although sympat! 
with Redfield and not inclined to exaggerate disc! 


ancies, he nevertheless finds what appear to b 
errors, some of them small but others profou 
instance, Redfield depicts Tepoztlan as “ar 
homogeneous, isolated, smoothly functioning, at 
integrated society made up of a contented a: 
adjusted people.” 

He lightly evidence of violence, 


glosses over 


tion, cruelty, disease, suffering, and maladjustment 


are told little of poverty, economic problems, or 
schisms. Throughout his study we find an emphas 
the cooperative and unifying factors in Tepozt 
ciety. Our findings, on the other hand, would en 
the underlying individualism of Tepoztecan instit 
and character, the lack of cooperation, the tens 
tween villages within the municipio, the schisms 
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ibes hav 
ew other 
iCeS, th \ 
that tl 

€ prim: 
by studi: 
in tech: 


roving 


ipath 
disci 


ye Mal 


ind, For 


regard d 


ind the pervading quality of fear, envy, and 


ihe villag 
nter-personal relations. 


distrust 1 
resses the communal lands of the village; 


Redfield 
lands are the worst and are 


wally, (he communal 
Lorked by inefficient hoe agriculture, whereas the pri- 
te holdings comprise most of the level land worked 
by plow vriculture. Furthermore, the communal lands 
~ all individually, not communally, operated. Red- 
Fold says there is collective labor in the village, but 
= finds this has not been part of the system since 
sofore the Revolution and, when it was in existence 
z, it had more the character of forced labor 


ynder D 
han of voluntary cooperation, Also, the communal 
nds have been a sourcé of severe conflict within the 
municit resulting in violence during the very year 
that Rediield was in the village. 
Redfield portrayed the village as a community of 
indowners, but Lewis finds that over half the villagers 
wn no private land at all. “Redfield did not mention 
the existence of a land problem or land shortage in 
Tepoztlan,”’ whereas one of the crucial problems, ac- 
rding to Lewis, is “the rapid increase of population 
ih no accompanying increase in resources or im- 
rovement in production techniques.” In addition, 
Redfield gave a rather glowing picture of Tepoztlan 
juring the Diaz regime as having reached a period of 
great Cultural florescence, but failed to point out that 
this was limited to only a few Tepoztecans, and that the 
hast majority of Tepoztecans were illiterate, desperately 
poor, landless, and living under an oppressive political 
regime which forbade them to utilize their own communal 
resources 
With interpersonal Redfield 
resented only the positive and formal aspects, omitting 
the negative and disruptive. “An examination of the 
al records revealed that in the year that Redfield 
ed in the village there were 175 reported cases of 
ind misdemeanors in the Ac- 

rding to Lewis, Redfield oversimplified and = mis- 


respect to relations, 


local court.” 


nterpreted the class structure. 


These differences are fundamental. Assuming that 
lewis is right (he spent twice as much time in the 
Milage, had the assistance of more Mexican personnel, 

d documented his material more fully), one naturally 

ves the question, Why the Redfield errors? The two 

‘t important explanations are: (1) Redfield’s con- 
‘eptual apparatus—woven around a simple dichotomy 


tween “folk culture” and “urban culture’—was too 
ibiguous, oversimplified, and value-oriented for the 
ferivation of empirically valid hypotheses. (2) Redfield 
ied too heavily upon the traditional anthropological 
use of “informants’—to the neglect of statistical, his- 
torical, and economic materials that were available at 
etme. On certain topics he apparently got his infor- 
on from only one informant who, says Lewis, was 
in the village as somewhat foolish. 
‘ work on primitive societies the anthropologist 
ls had to be a jack-of-all-trades. Often the only man 
on a tribe, he felt obligated to bring back 
Mormation on everything from pottery styles, clothing, 


‘e-building to kinship patterns, sentiments, and 


une 


uw 
rh 


religion. To do a good job he would have had to be 
an economist, a statistician, a linguist, a psychologist, 
and many other things as well. The assumption that a 
civilized or even a peasant community can be fruitfully 
studied in such an encyclopedic, unfocused way is fal- 
lacious. Anthropologists are as ignorant of economics, 
statistics, demography, social psychology, and_ history 
as others who have not specialized in these fields. 

By trying to get beyond some of the limitations of 
his field, Lewis has done an interesting job; but he 
occasionally misses opportunities because, being only 
one man, his acquaintance with certain areas of knowl- 
edge is slight. For example, although he advisedly gives 
more population analysis than anthropologists usually 
attempt, no demographer would be entirely satisfied 
with his handling of the data. The same is probably 
true with the and agriculture 
sections. The marvel is that he has handled as well as 


respect to economics 
he has such a wide range of topics. He has done fairly 
well what could have been better done by a team of 
experts. 

His analysis is more sure-footed and rewarding when 
dealing with interpersonal relations within the com- 
munity, especially with reference to the family. In 
this realm, the main focus of the book, he turns in a 
superb performance. Although studies of one town o1 
village cannot tell us much about a whole country, they 
nevertheless kind of insight that 
country-wide analyses cannot give. The present book 


give us a certain 
is one of the best examples of what can be accomplished 
in a village study. 

KINGSLEY Davis 
De partment of Sociology 
Columbia University 


MAN AND NATURE IN 


Whe reé 
Illus. $3.50. 


THE TROPICS 
Winter Never Comes. Marston Bates. 310 


Scribner's, New York. 1952. 


PP. 


HIS comprehensive study of the tropics of the 
world, with the basic idea that they are a wonder 
ful place to live, gets off to a slow start but increases in 
fascination with each turning page. Beginning with 
Chapter 3, where the first touch of humor and personal 
philosophy appears, the book shows that Western man 
should leave at home his “white man’s burden” of heavy 


clothes and other similar impedimenta of civilization 


when he goes to the regions south of the Tropic of 
Cancer and north of Capricorn. 

Dr. Bates’ purpose is to describe “the characteristics 
of men and nature in the tropical environment,” to 
“examine this business of climate and civilization,” to 
toward neighborhood under- 


“make a contribution 


standing.” Although he covers the globe, his emphasis 
is upon the Caribbean, where much of his own work 
with the Rockefeller Foundation has been done. 

There is a chapter of history, of tropical exploration, 
at the beginning of the work. There is a chapter on the 
various varieties of tropical government near the end. 
In between are considered studies of anthropology and 
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paleontology, of human evolution—‘‘almost the whole 
known range of human racial variation is found in 

—of tropical culture, and of the 
surveyed the world a 
thousand find much of 
greatest achievements within the tropics.” 

The study of tropical climate, of tropical diseases 

malaria is “probably the most important single disease 


this tropical zone” 
origin of agriculture. If “we 
would 


years ago, we man’s 


afflicting mankind’’—of foods such as rice, coffee, and 


the extraordinary variety of fruits, and of the peculiar 
plants, mammals, insects, birds, and snakes, leads to 
the outstanding section of the book. 

Dr. Bates surpasses himself in his chapters on the rain 
conditions in the forest are so 


forest: “Apparently 


favorable that almost anything can survive, and almost 
everything does.” He concludes with the plea that we 


“go to the tropics as students, to learn what we can 
there of nature and of man. For certainly there is much 
to learn.” And in reading his book about the tropics 
there is informative pleasure. 

MaryoriE B. SNYDER 
Washington, D. C. 


MYCOLOGY 


The Molds and Man. An Introduction to the Fungi. 
Clyde M. Christensen. viii+ 244 pp. Illus. $4.00. 
University of Minnesota Press, Minneapolis. 1951. 


GROUP of philosophers, scientists, and statesmen 

was discussing Voltaire, after meeting with him, 
and expressed amazement at his knowledge. Each man, 
however, thought that his own particular field was the 
one in which Voltaire was weakest. This is just the way 
I feel about Dr. Christensen’s book: a very good book, 
but somewhat weak in the treatment of those parts of 
mycology with which I am most familiar. 

After two chapters, designed to give an idea of what 
fungi are and do, the reader is taken into the fascinating 
world, of which many people are unaware, formed by 
the nonparasitic relationship between fungi and other 
organisms. 

The next two chapters are devoted to the study of 
fungi as plant parasites. The section on rusts and smuts 
is very good, and it gives the reader an idea of the 
difficulties encountered in breeding varieties of wheat 
resistant to the encroaching rust. The author has avoided 
the beaten path and, if I am not mistaken, does not even 
mention the discovery of the Bordeaux mixture. Instead 
he gives an interesting account of Prévost’s discovery 
of the fungicidal action of copper and copper salts. 

Chapter 7, on Fungi that Destroy Commercial Prod- 
ucts, leaves one in the frame of mind of the medical 
student who begins to imagine he has all the symptoms 
of the diseases he is studying. You will catch yourself 
examining your food, shirt, and shoes with suspicion. 

Chapters 8 and 9 deal with fungi as animal parasites. 
The life history of the fungi that trap nematodes is 
so intriguing, and Dr. Christensen’s account so lively, 
that I made a mental note to have a look at these 
reticulated organisms in action, before I die. A discus- 
sion of the use of fungi in the biological warfare against 
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certain insects led the author to these words 


concerning our own future safety (p. 165 


That our crops, domestic animals, and ev: 
selves might suffer fairly heavily from the intr 
destructive bacteria, molds, insects, or other 
a possibility that we must recognize. But th 
likely to be wiped from the face of the eart 
means is certainly a very remote possibility. 

Fungi Exploited Industrially is the title « 
chapter. It contains a good account of the { 
are responsible for some of the cheeses we e; 
interesting section on the cultivation of m 
Christensen does not seem to be familiar wit! 
duction and extraction of natural products, an 
ingly the section on the production of drugs 
is weak. This is also the reason why the auth 
to think that the story of streptomycin has bee) 
in mystery. This mystery exists only in his mi: 
could easily be cleared up. 

The book ends with an appendix, Summary 
Classification of Fungi. These 26 pages will be useless 
to both the specialist and the layman. The specialis 
already knows what is there, and the layman will ; 
find it easy to follow the text, which is not illustrat: 
and contains technical terms that are not always ey 
plained. I refer Dr. Christensen to the chapter on fung 
in Gulliermond and Mangenot’s Biologie Végét 

Masson, 1946) if he wants to find out how such 
chapter might have been written and illustrated 

It is not easy to write a book for the layman, and oi 
the whole, Christensen has done very well. If you ai 
not familiar with mycology you cannot expect to under 
stand everything in The Molds and Man; a glossai 
would have been helpful. The book would also gain 
lot if it were more abundantly illustrated. It is hop 
that author and publisher may be able to make, fro 
good book, a better book, in the next edition. 

HusBert LECHEVALI! 
Department of Microbiology 
Rutgers University 


SCIENCE REVIEWED 
Profile of Science. Ritchie Calder. 326 pp. $3.75. G 
Allen & Unwin, 1951); Macmillan, \ 
York. 1952. 


London 


Panorama of Science, 1951. Annual Supplement 
Smithsonian Series for 1951. Compiled and edit 
Webster Prentiss True. ix + 416 pp. Illus. $5.50. Set 


Publishers, New York. 1951, 


HESE two books represent totally different tre! 
in presenting science to the general reader. On 
an attempt to show the nature of modern science | 
sidering achievements in four areas; the other is 
pilation of articles written by experts and representing 
the major fields of scientific inquiry. 
Mr. Calder, science editor of the British News ( 
icle and United Kingdom delegate to Unesco, has chose! 
nuclear physics, electronics, penicillin, and vitamins 4 


ron 
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ypics, and each is written up in terms of a 

ure of his personal acquaintance: Rutherford, 

att, Fleming, and Hopkins, with Lord Boyd 

d at the end “as the embodiment of the social- 

f science.” One of the most engaging aspects 

rs book is the skill with which he presents 

the leading figures in modern science as human 

id their work as an understandable creative 

ither than cloaking the development of modern 

n “mystery” and “miracle” and the scientist in 

penetrable garb of “genius.” 

as Calder has written for the “average man” 

ile background in science, Mr. True has selected 

dience on a somewhat higher level. I suspect that 

readers of Tue Screntiric MONTHLY may find Calder’s 

book. therefore, a little too much given to household 

similes; thus the Meitner-Frisch theory of the nucleus 

is described as follows: “The uranium nucleus is like an 

unhappy home in which husband and wife are constantly 

squabbling . . .”’ and so on, It is a pity that this device 

is used so often, to mar what is otherwise an interesting 

and reasonably accurate account of some major aspects 

of modern scientific research. All readers will, however, 

be interested in the many firsthand anecdotes, which 

serve at once to render the scientists in the book more 

human and to document that little-explored subject of 

the relations of scientists with the press as mediators 
between them and the general public. 

Mr. True, formerly chief of the Editorial Division of 
the Smithsonian Institution, has gathered 27 excellent 
articles and reprinted them in his work, which is the 
first of a series of annual volumes. Each article has been 
published previously and is a well-written account of 
the subject; the theory behind the volume is that the 
only sure method of presenting for thoughtful readers 
an authentic picture of science progress is to let the 
scientists speak for themselves.” Many readers might 
have thought of articles other than those chosen by Mr. 
lrue, but I doubt if anyone will find that the articles 

included are not of first quality. The subjects 

d are astronomy, rockets and space flight, applied 

lear physics, general physics, metallurgy, geology, 

anthropology, zoology, botany, archaeology, geology, 
geography, medicine, and technology. 

Fach selection is introduced by a short paragraph in 
the editor states the main outlines of the problem 
discussion and the author’s treatment of it. In 
every case, but for some reason not all, the 
is identified; the source of each article is given. 

uild be noted that this book is not an attempt to 
the major advances in science in 1951, nor to 
every field (psychology and mathematics, for 
ple, are not represented). The book is rather an 
ogy of some of the best writing in science for 
ind as such it provides absorbing reading on a 
that will be intelligible to readers of THe Scren- 
MonTHLY and that will convey accurate informa- 
\ll who read this volume will wish the series a 
sful career. 

J. BERNARD COHEN 

rd University 
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DIET AND WEATHER 
Nutrition and Climatic Stress. (With Particular Refer- 
ence to Man.) H. H. Mitchell and Marjorie Edman 
xii + 234 pp. Illus. $6.75. Thomas, Springfield, Ill. 
1951. 


REALISTIC review of this work must first point 

out the sharp limitation of its contents and its 
tailure to meet adequately the broad connotations of 
its title. The opening sentence of its preface supplies 
the key to its motivation and coverage of the subject: 
“The material contained in this monograph was pre- 
pared originally under a contract between the Uni- 
versity of Illinois and the Quartermaster Food and 
Container Institute for the Armed Forces. . . .” In 
line with this motivation, the volume essentially com- 
prises a laconic survey of work (part published and 
part in “restricted” files) carried out by or supported 
by governmental and military agencies since the start 
of World War II. In essence it represents the University 
of Illinois Department of Animal Nutrition authors’ 
postwar summarization (for military files) of the wat 
effort in this particular field. 

Even as a survey of published literature, it fails to 
live up to its title. It greatly overemphasizes investi- 
gations carried on during the war and postwar years, 
to the neglect of much of the earlier work of great basi 
importance in the stated field. Even a cursory analysis of 
its 60 pages of “Literature Cited” provides adequate 
substantiation for the above statements. 

The monograph contains 174 pages of textual ma- 
terial (including tables and illustrations) and 60 pages 
of literature references. These 60 pages of “Literature 
Cited” contain a total of 838 individual citations, 604 
to publications or “restricted” reports in the decade 
1940-49, 168 in the decade 1930-39, 52 from 1920 to 
1929, and only 14 in the years before 1920. Most investi- 
gators at all familiar with this general field will realize 
the unbalanced character of any such survey. As one 
closely identified for the past several decades with this 
field of research, the author of this review notes that 
reference is made to 8 of his publications in the 1940—49 
decade but none io the twoscore or more pertinent 
articles he published in previous decades. 

Having thus delineated the monograph’s restricted 
scope and inadequate coverage of its titular implica- 
tions, the reviewer would now point out that the mat 
rial is well organized into its few main headings and 
numerous subheadings, and is well indexed. Diet in a 
Cold Environment, Diet in a Hot Environment, Diet at 
Altitude, and Practical Considerations form the book's 
appropriate and descriptive chapter headings. 

A few of the monograph’s points of information of 
more general interest are (1) that climatic stress sharply 
modifies the body’s caloric requirements (both at rest 
and in activity) to meet varying rates of body heat loss, 
2) that water and salt needs are severely affected undet 
such difficulties in heat loss as are experienced in des- 
ert and other types of hot environment, (3) that fatty 


and carbohydrate foods are more helpful than protein 


= 





eAate? 








in severe cold, (4) that carbohydrates are best tolerated 
by those exposed to high altitudes, and that thia- 


mine is helpful in severe heat. The writer of this review 


would take issue with several interpretative statements, 
but not in the space assigned him here. 

As a physical production job, the book shows the me- 
ticulous attention to quality and technique character- 
istic of Thomas books. Not a single typographical error 
was noted by the reviewer in his careful perusal of the 
monograph. 

CLARENCE A, MILs 
Laborator, for Experimental Medicine 
University of Cincinnati 


BRIEFLY REVIEWED 
Weasels. E. Raymond Hall. 466 pp. +41 


plates. Offered on an exchange basis. University of 
Kansas of Natural 


Lawrence, 1951. 


{merican 


Publications, Museum History, 


MERICAN WEASELS is as comprehensive and _pre- 
cise as its title. With characteristic thoroughness 
Dr. Hall in detail an 
enormous quantity of material, recent, fossil, and Old 
World, and culled from the literature on the subject a 


has examined and described 


great deal of pertinent and interesting information. With 
equally characteristic precision, he has put down not 
only his own conclusions, but the details of color, form, 
or recorded history that are the basis for his opinions. 

Primarily Dr. Hall is a taxonomist, with a taxono- 
mist’s preoccupation with physical variation, whatever 
its significance. It is this concern which seems to be the 
point of focus for his work and makes the initial eighty- 
odd pages of interest to more than the specialist in 
weasels. In this section, together with a careful account 
of the structure, relationships, and paleontological his- 
tory of weasels, he describes their age, sex, seasonal, and 
individual differences. This leads naturally into a dis- 
cussion of specific and subspecific characters. Here the 
reader will find well demonstrated, though not specifi- 
cally expounded as such, the taxonomic methods and 
philosophy of one of our most active teachers and mam- 
malogists. Of even wider interest are his related com- 
ments on distribution, and the relation of geographic 
irea and climate to variation. 

The remaining, and by far the greater part of the 
book. is devoted to an exhaustive discussion of the forms 
recognized. This follows an exact and regular pattern. 
The of the the 


viven, and “characters for easy recognition.” ‘Then come 


condition type is discussed, range is 


more detailed descriptions, those of the color presum- 
the 
skull on selected series. Considerable space is also de- 


ably based on the whole series studied, those of 
voted to such subjects as intergradation, variation within 
subspecies, and taxonomic history. Notes on natural his- 
tory, largely in the form of direct quotations from a 
variety of sources, are included in the introductory ac- 
count to each of the four species recognized. Although 
there is a key to species, identification of subspecies de- 


pends on the descriptive text with its careful 
son of adjacent and related forms. Tables of 
ments of selected specimens, distribution maps 
series of skull photographs, and an excellent 
raphy should also be mentioned. 

BarBara L 
Museum of Comparative Zoology 
Harvard University 


Mosquitoes of the Ethiopian Region. 1, La 
nomics of Mosquitoes and Taxonomy of 
Larvae. (2nd ed.) G. H. E. Hopkins. viii + 
Illus. £2 5s. British Natural 
London. 1952. 


Museum 


HE first edition of this work was published 

and since that time the active work in this 
has resulted in the addition of 86 species to th: 
as well as the discovery of the larval forms of a 
of the previously known species. The size of the 
has increased by 105 pages, and 53 illustratio: 
been added. The first thirty pages of the book d 
the natural history, external anatomy, and _ th 
niques of collecting, rearing, identifying 


=> 


larvae. The remainder of the book is taxonomic. 
keys to the known larvae, followed by descr 


illustrations, and a brief statement concerning th 


ing places. Species for which the larvae are un 


are listed with a note on the probable breeding 


which should stimulus for 


Serve aS a great 
collecting. 

Since there are still a considerable number o! 
for which the larvae are unknown, as well as a1 
of species yet to be described, this edition will | 


become out of date as the years go by, but { 


present it is of great service to anyone wishing to id 


culicine mosquito larvae from tropical Africa. 
ALAN 
Bureau of Entomology and Plant Quarantine 


USDA, Washington, D. C. 


Factors Regulating Blood Pressure. Transactions 
Fifth Conference, February 15-16, 1951, New 
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238 pp. $3.75. Benjamin W. Zweifach and Ephi 


Shorr, Eds. Josiah Macy, Jr. Foundation, Ney 
1951. 


O COMMUNICATE the informal give-a: 


of a panel discussion to an anonymous read 


mote 


task 


a reader can catch only 


ot 


a dim 


is an editorial 


the field 
magnitude. Such 


from no 
tion of the light generated at such a meeting. He 
much, such as the tone of the voice, the express 
the face, the intuitive evaluation of a personality 
the fruits of these conferences are recorded vei 
as they are in this series, these qualities cannot be 
mitted, and as a consequence the transcript ma) 
well read like something out of the Congressiona 
ord. 

In spite of these handicaps, the editors of this \ 
have succeeded in bringing to us a stimulating an 
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npilation of the results of the Fifth Confer- 
ictors regulating blood pressure, sponsored 
ah Macy, Jr. Foundation. The conferences 
d to bring together men from different sci- 
; plines working on the same general problem, 
the hope that the artificial barriers tending to sepa- 
ragment science will be breached. A careful 


rate al 
ading of this book will repay anyoue interested in the 
ibiect under discussion, provided he has a good back- 
round the field. It is definitely not recommended 
for the neral or casual reader. Whether the editors 

iid have violated their trust by inserting a short and 


refully worded summary of the viewpoints presented 
matter that should be decided elsewhere, but there 


mn be no question that such a summary would be of 


at value to any reader. 
[he participants are a distinguished group of in- 
estigators, representing all fields of medicine, The sub- 
cts discussed can be roughly grouped under the head- 
sof atherosclerosis, arteriosclerosis, and experimental 
renal hypertension, with the emphasis on the role of 
pid metabolism, and_ specifically cholesterol metab- 
ism, on the etiology of atherosclerosis, The presenta- 
ms are all extremely competent, and the implications 
f the work are highly exciting. Not the least of these 
may be best summed up in the words of L. N. Katz, 
vho stated that atherosclerosis may be considered as a 
pathologic process distinct from (although often ac- 
mpanying) aging” and “that it is not inevitable.” 
Ihe sociological inferences of such a statement are 
rather staggering and were not explored by the confer- 
Another thought-provoking finding presented to 
group was the data on the incidence of deaths from 
latory disturbances and the consumption of fat in 
Norway during the war years. 
[he volume is well prepared, well illustrated and, 
ost important of all, well indexed. It is earnestly rec- 
mmended to all physiologists, pathologists, and clini- 
ans concerned either with the study or the treatment 
i diseases of the heart and blood vessels. 
Dierricu C, Suir 
nwersity of Maryland School of Medicine 
rauma, Growth and Personality. Phyllis Greenacre. 


xil + 328 pp. $4.50. Norton, New York. 1952. 


HE author of this book is professor of clinical 
psychiatry and a well-known practicing New York 


psychoanalyst of the Freudian school. The latter gives 

book the imprint. Anyone not sufficiently familiar 
vith Freudian cone epts or who does not accept his the- 
'y of sexual development will be disappointed in the 
OR 

\ccording to the author, “There are many areas of 
arly personality development which have not been 
vestigated or where the investigation has been along 
frtain lines, undoubtedly representing special traumas 


rst few years of life and the probable effect 
early patterns on the structure of the later 


pers ty. 
| ; . . 
the hook is a collection of fourteen chapters, thir- 
Jun »? 


teen of which have appeared as contributions to various 
journals. For the practical scientist the outlook seems 
too narrow to explain the constitutional plus environ 
mental plus creative factors of normal personality de 
velopment (“total personality” of A. Meyer). After all, 
not all our fellow-men carry a neurotic or anxiety-laden 
personality within them. 

Extensive references cover all chapters. As a whole 
the book will be of interest to all students of science who 
are investigating the various aspects of personality de 


velopment. 
PauL WENGER 


P. é ksi lle ; Ne u Y ork 


The British Pharmaceutical Codex 1949. Supplement 
1952. Codex Revision Committee; C. W. Maple- 
thorpe, Chairman. 148 pp. 25s. Pharmaceutical Press, 


London. 1952. 


‘HE Council of the Pharmaceutical Society of 

Great Britain reappointed the Codex Revision 
Committee in February 1950 to amend and revise the 
British Pharmaceutical Codex 1949. The committee 
decided to prepare a Supplement to include mono- 
graphs on drugs recently introduced into medicine fot 
which clinical evidence of effectiveness was considered 
adequate but which were not included in the British 
Pharmacopoeia, the British Pharmaceutical Codex, or 
in the Addendum to the British Pharmacopoeia. The 
Supplement also contains information on the action 
and uses of drugs added to the British Pharmacopoeia 
by the Addendum and not previously described in the 
British Pharmaceutical Codex. 

The Supplement contains amended monographs 
where experience with the tests and assays specified in 
the British Pharmaceutical Codex has indicated that 
such amendments were desirable. In Part I of the 
Supplement there are 36 new monographs; of these, 
14 relate to substances added to the British Pharma- 
copoeia by the Addendum in 1951 and not previously 
described in the British Pharmaceutical Codex. Twenty- 
two are for substances not previously described in the 
British Pharmacopoeia, and monographs for 14 sub- 
stances for which standards were specified have been 
suitably amended. New monographs for such important 
substances as amidone hydrochloride, aureomycin hy 
drochloride, benzylpenicillin, chloramphenicol, dihydro 
streptomycin, procaine benzylpenicillin, propylthioura- 
cil, streptomycin hydrochloride, and tubocurarine 
chloride are included. Many corrections and additions 
to tests and assays and changes in formulas are intro- 
duced. 

The book is a valuable reference for all individuals 
dealing with formulation of pharmaceutical products 
and standards for drugs. It is particularly valuable for 
those who manufacture, prepare, and distribute drugs 
in areas where the products must conform to the laws 
of Great Britain. 

GLENN L. JENKINS 
School of Pharmacy 


Purdue University 
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LETTERS 


TEACHING SUCCESS VS. good teaching, and teaching directed at the 
RESEARCH ABILITY appears that many excellent researchers m 


; : nuclei around whigh students can gather to 
I sHou.p like to take strong exception to the state- 


ment by Professor Lindsay in his otherwise fine article 
in the March 1952 issue of THe Screntiric MontTHLY 

namely, “. .. We here assume that the most success- 
ful teachers are those whose research ability justifies 


they can. In some cases it would even see: it 
student learns despite the teacher. In far too many ¢, 
the teacher is a hindrance to the student by virtye of 
the confusion he spreads. (The confusion, in the eyens 
that the would-be teacher is an able researc] 
partial support of their budgets through research con- we biog ae eee 

ee .. 5,  mecessarily a manifestation of confusion in th: 
tracts. This will hardly be disputed by most physicists. 
In the absence of statistical evidence correiating teach- 


the researcher-teacher, but rather of his jy 
' qe understand the student’s mind. ) 
ing success and researcn ability, 1t appears to me that . . . 
5 ee y» PI F As an illustration taken from the physics faculty of 
Lindsay has made unjustifiable extrapolation from re- RE ON i ' ae Ree ie 
esos : the university at which I recently took my Ph.D. I hay 
search ability to teaching success. It may be that he has 1 


; ; prepared Table 1, in which an attempt has been mad 
been out of the student’s role too long. As a result of 


; : ; to grade the various members with regard to both re- 
my very recent occupation of this role in a large and : aa Ci HS me 
: ; ; search ability and success as teachers. The latter refers 
reputable physics department, I have reached the ten- or : eae 
: hts hal ab ewe ; fell to both classroom teaching and thesis direction. Grades 
tative conclusion (and the great majority of my fellow- c = oe 
ae a) ? 2 : are based on the A, B, C, D, F system. The ratings a 
students appeared to concur) that no correlation exists ¢_ _ ates i 
ee é from my personal experience or have been given to me 
between success as a teacher and research ability. Since oo ‘Siiee 
; hi : by fellow-students closer to the teacher-researcher 
the two types of endeavor under consideration require am anerctingg® rew . Pe 
Goeg, des s : . . question. In those cases in which no information was 
essentially different attributes, I can find no a priori ai a nie ia 
; . ‘ available to the present writer, no grade has been given 
reason for expecting a high correlation between them. 
The art of successful teaching requires an ability in TABLE 1 a 
the effective imparting of knowledge already acquired Success As TEACHER 
. Tp . . ABILITY AS —_——_— - 
, > _~ . > ¢ > . > 7. > . f 
by him who teaches. The teacher must project himself PROFESSOR ” ented 
into the student’s mind. He must foresee the pitfalls 
into which the student might fall, and after selecting 
those into which he will let the student fall for peda- 
gogical reasons and carefully skirting the rest, he must 
make the student aware of the latter’s existence. This 
is not to say, however, that he must spoon-feed the stu- 
dent. The dangers of this procedure are apparent, I am 
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sure, to everyone. 
The successful researcher, on the other hand, must 
have mastered the esoteric techniques of his own branch 10 
of science and must in addition be endowed with crea- 4 
tive ability. He usually requires strong motivation and 13 
perseverance to sustain him on the journey over the 
often tortuous paths in which scientific research seems We observe that, as is frequently the case, the faculty 
to lead the investigator. is composed of excellent research physicists. (Aiter : 
We note here that both the teacher and the researcher _ is it not upon research publications that promotions a! 
require great technical knowledge, but that the former based!) The average research ability grade is B +. Casual 
needs an outwardly directed approach and an ability observation reveals that of the thirteen faculty members 
for transmitting his knowledge, whereas the latter usu- listed, only two are better teachers than_ physicists 
ally must direct himself inward and exercise an ability whereas eleven are better physicists than teachers. We 
for synthesis and creativity. Although both sets of abili- also note that although seven were between A — and A+ 


9 
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ties may exist in the same individual, we must recognize —_in research ability, only two of these made A‘s in the 


that as the individual shifts from his research to his classroom teaching. Probably the most appalling featu! 
teaching he shifts from the use of one of these sets to is the presence of two F’s and three D’s in classroom 


the other in the successful performance of the role of — teaching, coupled with the fact that four of these five 
the moment. At the advanced level where the student faculty members were rated B or A in research ibilit 
is learning by performing research with, or under the Obviously, we must not attempt to push these qual 
direction of, a mature investigator, we must differentiate tative estimates and limited numbers too far, nor is ! 
between the actively self-propelled learning of the stu- influence of personal bias to be completely discounted 
dent, which frequently exists even in the absence of Also, no conscious account has been taken of motivat 
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hough i Professor Lindsay really meant to correlate 
Lgearch av ility with success in teaching the motivation 
interest ‘actor is tacitly included. 
"| hope ‘se remarks will not be taken as carping, or 


pir-splitting criticism of Lindsay’s statement. It is 
ther my intent to focus attention upon a widespread 
4s it appears to me from my limited experience, 
‘ustified belief. 

, NAME WITHHELD 


THE DUSTY AND STONY ROAD 
OF CRITICISM 


[ was somewhat appalled at the unidentified com- 
nentary, appearing on page 245 of the April number, 
the AAAS Editorial Board and “The Emperor’s New 
(lothes,’ which waxed indignant at the idea of a botan- 
st cmmenting on the philosophy of education. This is 
imilar to the argument that only ministers, priests, and 
Doctors of Theology have any right to express an opin- 
on concerning religion, or that only politicians and 
political science professors should make any comment 
on abuses of public office. 

Education is one of the subjects that concern all the 
membership of the society; many of them are engaged 
in it, including the author of the article in question; 
many of the rest are concerned with the product of the 
ystem of education if not with the mechanism of edu- 
«ation. Why shouldn’t any educator or even any layman 
«xpress his considered opinion on the subject? And 
why shouldn’t any scientist do so in THe Screntiric 
Montuty? If education departments are so sensitive 
0 attacks outside of their own departments, they must 
ye singularly vulnerable to such attacks. I think this 

mment is more condemnatory to education depart- 
mentalism than anything said in Fuller’s article. Never- 
theless, the ironical suggestions of the anonymous critic 
have much merit I think; e.g., a good critical article 
ty a physicist on the training of psychologists would 
probably be an excellent thing. 

Another point made is of some importance. “You 
em as yet to be quite unaware that it is the responsi- 
tility of a journal published by the AAAS to give its 
readers dependable knowledge. After all, THe Scren- 
tric MoNTHLY is presumably not a journal of opinion. 
... Why shouldn’t it be a journal of scientific opin- 
ion? What, for that matter, is reliable knowledge? 

Now that the anonymous critic has been told off, I 
will take his place. As a reader of THe SctEnTIFIC 
Monty for some years, off and on, I shall take occa- 
‘ion to protest against, and request the removal of, the 
“poetry” that finds its way into the pages 
omehow, This junk is an affront to an intelligent and 
discriminating reader (and I will be surprised if most 
of the membership does not agree with me on this). 
Yours for more scientific controversy and “venomous 


+ 7 
attacks 


casio! al 


F. C. MacKnicut 
‘ingline Oil Operations 
Lvansville, Indiana 






Apropos of the continuing debate on “The Emperor’s 
New Clothes (SM, April 1952), I believe you 
will be interested in the following, which I quote from 
the preface to Walter S. Campbell’s book Writing: Ad- 
vice and Devices (New York: Doubleday, 1950) : 


At one time I was badly in need of a secretary. An 
intelligent young woman applied for the job. She was 
the product of one of those progressive high schools. 
What projects she had taken up there I cannot tell, but 
they did not include anything useful. 

She could not type because she could not spell. She 
could not file letters because she had never learned her 
ABCs. She could not keep books, for she had never heard 
of the multiplication table. She explained why she could 
not write a decent sentence or frame a paragraph—be- 
cause at her school they had ignored grammar and “just 
studied English”! She knew no shorthand; she said that 
at school she had always been too busy with her projects 
to learn anything. 

Occasionally I meet a would-be writer who reminds me 
of that would-be secretary. 

For self-expression is not equivalent to creation. Spon- 
taneity is the end, not the beginning, of training; we 
have to learn to walk before we can dance—and even 
then we have to learn the dance steps. A polo player 
is never any better than his horse, nor is an artist any 
better than his craftsmanship. We may all thank heaven 
that Shakespeare never attended a progressive school. 

Try this little piece on the progressive educators who, 
methinks, protest their innocence much too much. 


Harowp H. STernour 
Northbrook, Illinois 


THE TYPOGRAPHICAL ERROR [S A 
SLIPPERY THING AND SLY 

I aM sorry that my article entitled “Feed the Soil!” 
which appeared in the April issue (p. 223), contains a 
very serious typographical error. In checking my manu- 
scripts, I find that this error occurred in my original 
copy and that it passed through several revisions, re- 
typings, and proofreading without discovery. I have al- 
ways been amazed to notice how much more easily 
errors can be spotted in a printed article than in the 
manuscript. 

The sentence (p. 225) reading “The actual total 
weight of the invisible living organisms in an acre plow 
slice of soil is from 10,000 to 50,000 pounds” should 
read “from 1,000 to 5,000 pounds.” Certainly even this 
amount is impressive enough without unnecessary ex- 
aggeration. 

F. L. Wynp 
Department of Botany and Plant Pathology 
Michigan State College 


Ow1nc to a printer’s error, the price of the book by 
Arthur H. Graves, Illustrated Guide to Trees and Shrubs, 
reviewed on page 242 of the April issue of THe Scien- 
TIFIG MONTHLY, was erroneously given as $4.40. The 
correct price is $4.00.—EpirTors. 
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ASSOCIATION AFFAIRS 


PRELIMINARY ANNOUNCEMENT, SIXTH ST. LOUIS MEETING, DECEMBER 26 


HE 119th Meeting of the AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE—the annual 
meeting for the year 1952—promises to be one of the 
most significant meetings the 
held. No organization that has grown each year until 


it now has 232 affiliates and nearly 50,000 individual 


Association has ever 


members could hold an unimportant meeting, but this 
year certain programs will have especial significance 
in a time of tension and emergency. Consistent with 
the prime purposes for which it was founded 104 years 
ago, the Association’s meeting will bring together lead- 
ers and younger men and women in every field of sci- 
ence, not only to read papers and discuss their spe- 
cialties but also to attack some of the problems that 
affect science and the world today. Several of the pro- 
grams, and particularly the general symposia, will merit 
the attention and attendance of all who can possibly 
journey to St. Louis. 

At this year’s meeting—which has as its theme “The 
Common Ground of Science, Mathematics, Engineer- 
ing, and Industry,’ and which is officially recognized 
as the final event of the Centennial of Engineering 
it is anticipated that there will be an increased at- 
tendance of engineers and industrial scientists meeting 
with scientists in other fields. At the same time, how- 
ever, all 18 of the Association’s sections and subsections 
have planned attractive programs of their own, and 
at least ten sections will have sessions for contributed 
papers. Some 30 societies have scheduled national meet- 
ings or regional sessions with the AAAS. The relative 
nearness of St. Louis to all large Midwestern institutions 
assures a good attendance from this great area but, as 
usual, no section of the United States and Canada will 
be unrepresented. 

The Association will sponsor two general symposia 
that will equal, or may even surpass, those on “Soviet 
and “Operation Knowledge” at last year’s 
Philadelphia meeting. The first of these, scheduled for 
early in the meeting period, is “Disaster Recovery,” 
first proposed by the AAAS Section M Committee, and 
adopted with enthusiasm by the AAAS Symposium 
Committee. In scope, its three or four sessions will deal 


Science” 


with recovery from disasters of natural origin (floods, 
hurricanes), from large-scale industrial disasters, and 
from such disasters as wartime urban fire raids and 
atomic blasts. National and international authorities will 


be among the speakers; there will be a serious attempt 


to assess the common principles of the reactions and 


recovery of communities; and such aspects as emergency 
and health measures, law and order, psychology and 
morale, re-establishment of transport and communica- 
identification of casualties, re- 
, and rebuilding and city planning 


tions, legal questions 
placement of records 
will be considered. 


exc 
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The second general symposium, which wi! 
two sessions on December 30, will consider la 
opments in “The Nation’s Nutrition,” fro: 
cytoplasm.” After an introductory examinati 
from a nutritional point of view, photosynt! 
plant and animal food products, the larger part of the 
will be with the biochemistry 


program concerned 


human nutrition, caloric requirements, protein require. 
ments and amino acids, vitamins and trace bio-cleme, ts, 
and food processing and its effects. Howard B. Lewis 
chairman of the Department of Biological Chemisty. 
University of Michigan, is program chairman 

The week’s activities will center in the Henry \ 
Kiel Auditorium, within a few blocks of all downto 
hotels. Here will be held the general symposia, som 
the mathematical sessions, the sessions of the Oak Ridg 
Institute of Nuclear Studies, nearly all the sect 
programs, the National Geographic Society's Annual 
Lecture, and the Biologists’ Smoker. The physical rela- 
tionships of the session rooms, the Main Registrat 
the Visible Directory of Registrants, the AAAS Scie: 
Theatre, and the Annual Exposition of Scienc 
Industry, which will fill the Auditorium’s Convention 
Hall, are almost ideal. 

Hotels. The Jefferson Hotel will be AAAS Hea 
quarters and will house the engineers and the phys 
and industrial scientists. It will be the locale of 
evening events as the AAAS Presidential Address and 
Reception, December 28, the Sigma Xi Annual Ad- 
dress, December 29, and the Annual Address of 
Scientific Research Society of America, December 
The Statler will be headquarters for the Society 
Systematic Zoology, the Herpetologists League, Al; 
Epsilon Delta, and other medical and biological groups 
including the botanists and the ecologists. thi 
science teaching societies, the National Associatio1 
Biology Teachers, the National Science Teachers Ass- 
ciation, and the American Nature Study Society, \ 
occupy the Hotel De Soto. The American Mathemat 
Society and the Mathematical Association of Amer 
which are meeting with the AAAS for the first 

1949, hold their 
campus of Washington University, and will probal 
be housed in the Forest Park, Kingsway, and Roose 
hotels. Among other hotels that have pledged sleeping 


since will most. of sessions 61 


accommodations at moderate rates are the X 
Mark Twain, and Mayfair (all convenient to th 
Soto, Jefferson, Statler, and the Kiel Auditorium 


if 


Housing information and coupons for room reser\ 
will appear in Scrence and THe Screntiric MONTH 
beginning about the end of July. 

Advance registration. As in recent years, 
registrants will receive the General Program 
December by first-class mail. Coupons will a 
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he AAAS journals, beginning in late July. This year, 
Program will be simplified in format, its 


me Gent 
mtent will be increased, and, in response 


directory 
asing demand, it will be made available to 


1, 1959 as not planning to attend the 119th meeting. 
59MM other | 


omprise THE PROGRAMS 


t devel. 4—Mathematics 


1] 
SOll to , ps > ° ° * 
f [he American Mathematical Society, holding its 
U SOLS . . . . . = 
hes i national meeting with the AAAS, will have some 17 
sessions for short contributed papers, three invited 


iddresses, a business meeting, and a banquet. Presi- 


Lis 
“sid dent |. Von Neumann will deliver his retiring ad- 
dlls: dress, and the Gibbs Lecture will be given by Mars- 
Bim ton Morse; both are in the Institute for Advanced 
hsétitene Study. The national meeting of the Mathematical 

Association of America will have sessions on Decem- 
lenry W ber 30. The vice-presidential address of the chairman 


of AAAS Section A will be given by R. L. Wilder, 


lowntown ‘ 2 ; : 
University of Michigan. 





» Some oj 
Mak Ridge . 
sectional fag B—Physics 
s Annual [he American Meteorological Socte ty, which will 
‘ical rela- hold its 119th meeting with the AAAS, plans a num- 
ristration, ber of sessions for contributed papers. The Oak Ridge 
> Science Institute of Nuclear Studies will have two symposia: 
‘nee and “Use of Radioisotopes in Industry,” which will be co- 
vention sponsored by Section B; and “Research Applications 

of Carbon 14;° ORINS will sponsor a luncheon the 
S Heac- same day. The St. Louis University Institute of Geo- 
physical phy the American Meteorological Society, and 
of such the American Geophysical Union will cosponsor one 
ress and or more symposia in geophysics (meteorology, seis- 
wual Ad- mology, hydrology). AAAS Section B, in addition to 
s of the its cosponsorship of the radioisotopes symposium, will 
nbet have a symposium on “Magnetic Resonance and its 
ciety of \pplications;” at the physicists’ dinner, Arthur H. 
», Alpha Compton, Chancellor of Washington University, will 
| groups, give the vice-presidential address. 
re thr 
ation of f% C—Chemistry 
rs Aso. AAAS Section C has allotted two days for contributed 
dine papers in the principal fields of chemistry and the 
= remaining four days for a series of symposia on 
i. medical and industrial chemistry. 
rs Ime 
sided : D—Astronomy 
ae: The American Astronomical Society has not yet 
sleeping decided on its national meeting plans for 1952. The 
Leno program of AAAS Section D, however, will include 
the D at least one technical symposium and a vice-presi- 
‘iii dential address by Harold L. Alden, Leander Mc- 
rot Cormick Observatory, University of Virginia. 
\NTHLY 

E—Geology and Geography 

dvanct Tl Geological Society of Ameri a and AAAS Sec- 
arty i tion E will cosponsor sessions for contributed papers 
pear Il n neral geology; a two-session symposium on 


“Modern Research of the State Geological Surveys 
and its Economic Values.” This program of six 
papers by as many state geologists, with six planned 
discussions, has been arranged by M. M. Leighton, 
chief, Illinois Geological Survey. There will also be 
a second symposium; and at a smoker George W. 
White, University of Illinois, will give the vice-presi- 
dential address. Section E will also have two sessions 
for contributed papers in geography. The National 
Speleological Society plans a regional meeting. The 
National Geographic Society will give its Annual 
Lecture Monday evening, December 29. 


F—Zoological Sciences 

The Society of Systematic Zoology—with 1100 mem- 
bers now one of the nation’s largest zoological socie- 
ties, concerned with all natural history phases of 
zoology—is holding its national meeting with the 
AAAS. In conjunction with AAAS Section F it will 
hold sessions for contributed papers in the mornings, 
book panels in the afternoons, and symposia of both 
technical and general interest in the evenings. The 
book panels will discuss two recent books on evolu- 
tion and six recent texts in college biology and zool- 
ogy; participants will include the authors and well- 
known zoologists, biochemists, psychologists, and 
paleontologists. Other zoological and science teaching 
societies will cosponsor appropriate sessions. The 
Herpetologists League will hold a symposium Decem- 
ber 30 on the common names of reptiles and ain- 
phibians of the United States. 


FG—Zoological and Botanical Sciences 

The National Association of Biology Teachers, for 
which this is its annual national meeting, will hold 
nine sessions and a luncheon over a five-day period, 
the last two days being devoted to the NABT Con- 
servation Project. The American Nature Study So- 
ciety, at its annual national meeting with the AAAS, 
will hold four days of sessions, including a sym- 
posium on the Nature Study Movement and panels 
on Nature Photography and Nature in Radio, Tele- 
vision, Press, and Magazines; President Roger Tory 
Peterson will preside. The Ecological Society of 
America, for which this is one of its three regular 
meetings, will cosponsor the paper-reading sessions in 
plant and animal ecology of Sections F and G, a 
symposium on “The Western Range,” of which F. W. 
Albertson, Fort Hays Kansas State College, is pro- 
gram chairman, and the AAAS Section G symposium 
“The American Midwest: I—The Cradle of Ecology; 
II—The Cradle of Conservation.” 


(;—Botanical Sciences 
In addition to the preceding symposium, AAAS Sec- 
tion G will have sessions for contributed papers in 
the principal fields of botany, a symposium in plant 
physiology cosponsored by the /llinois and Purdue 
Chapters of the American Society of Plant Physiolo- 
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gists and the American Society of Naturalists, ar- _N—Medical Sciences 
ranged by Barry Commoner, Washington University. 


The American Psychiatric Association j; 
a special program under the direction of 
H—Anthropology Finesinger, University of Maryland. Alp) 


Delta, National Premedical Society, wil 
annual luncheon and is arranging a s 
AAAS Section N is cosponsoring the sy 
Section I; the vice-presidential address wil 
by William S. McCann, University of Roc! 


AAAS Section H has planned sessions for contributed 
papers, symposia on “New Developments in South- 
western Archaeology,’ “The Plains and the Rio 
Grande Pueblos,” and, with Section K, a four-session 
symposium on “World Plans for Technical Assist- 
a Nm—Medicine 
AAAS Subsection Nm will have an exhibit on 
cine and Instrumentation;” and will have 
AAAS Section I has scheduled sessions for contrib- on “Industrial Hygiene and Toxicology,” 
uted papers, a symposium on “Problems in Psycho- Engineering,” cosponsored by Section M. 
therapy,” and a two-session symposium, “Men and other to be decided. 
Machines,” of which Philip H. Du Bois, Washington 
University, is program chairman. As usual the vice- Nd—Dentistry 
presidential addresses of Sections I and Q will be 


I—Psychology 


AAAS Subsection Nd will hold sessions for contri 
uted papers and three symposia, “Scientific Aspects 
of Dental Filling Materials,’ “Engineering oe 
K—Social and Economic Sciences Chemical Factors of Water Fluoridation,” and “T! 
AAAS Section K, in addition to the joint program Chemistry of Saliva;” there will also be a luncheo, 
with Section H, above, and with Section O, below, 
will hold a session on “Social Ecology,” arranged by Np—Pharmacy 
Amos Hawley, University of Michigan; will hold a AAAS Subsection Np plans sessions for contributed 
joint session with the American Statistical Associa- papers from (a) pharmaceutical manufacturing 
tion; and will cosponsor a symposium with the firms, (b) accredited schools of pharmacy, and 
National Academy of Economics and Political Sci- pharmacy associations. It will have a symposium 01 
ence. The National Social Science Honor Society, “Newest Drug Therapy Agents.” The Diieriian So. 
Pi Gamma Mu, will collaborate and will hold its ciety of Hospital Pharmacists and the Sctestis: S. 
annual luncheon. tion, American Pharmaceutical Association, will \ 
sponsor this program, of which George F. Archam- 
L—History and Philosophy of Science bault, U. S. Public Health Service, is chairman 
The Philosophy of Science Association plans five ‘ 
sessions. AAAS Section L will cosponsor some of O—Agriculture 
these, certain programs of Sections F and G, and is AAAS Section O, jointly with Section K, will hay 
arranging programs on the methodology of industrial a four-session symposium on “Combined Resou 
research and on the history of science, cosponsored Development with Special Reference to the Miss 
by the History of Science Society. Valley.” The scope includes soils, vegetation, agi 
culture, minerals, hydrology, industrial development 
investment, government. Charles E. Kellogg, chie! 
U. S. Soil Survey, program chairman, has recei\ 
acceptances from distinguished authorities for eac! 
aspect; the treatment will be objective, with « 
phasis on scientific principles throughout. 


given jointly. 


M—Engineering 
AAAS Section M, which suggested and will assist 
with the Disaster Recovery general symposium, will 
have a six-session symposium on “Cooperation be- 
tween Science, Engineering and Industry;” will co- 
sponsor a program being jointly arranged by the ; ; 
St. Louis University Department of Engineering, the P—Industrial Science 
Washington University School of Engineering, and the The American Industrial Hygiene Association W! 
Engineers’ Club of St. Louis; will cosponsor certain hold a regional meeting with the AAAS on Decembe! 
programs of AAAS Sections I, N, and P; and will co- 30. The Society for Industrial Microbiolog 
sponsor an important program on rail transportation which this is one of its two regular meeting: 
which will be arranged by the Association of Ameri- hold six or more sessions. A symposium and « 
can Railroads. Topics included are The Railroad ence of industrial microbiologists is being ar 
Laboratory at the Illinois Institute of Technology, by J. E. McClary, director of research, An! 
Scientific and Engineering Aspects of Central Traffic Busch, Inc., which will be cosponsored by 
Control, Diesel Operation, and the Economics of Section P, the Society for Industrial Microb 
Electrification vs. Dieselization. the Mycological Society of America, and the St 
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icademy of Science. The program of AAAS Section 
p js incomplete but is expected to surpass the excel- 
il program of last year. 


Q—Edu ation 

{44S Section Q will have sessions for contributed 
papers, symposia on “Contributions of Education to 
Engineering and Industry,” “Contributions of Engi- 
neering and Industry to Education,” and a panel on 
rhe Regents Examination System in New York.” 
lhe first session, “An Evaluation of the New York 
State Regents Examinations in Science,” will be co- 
yonsored by the AAAS Cooperative Committee on 
the Teaching of Science and Mathematics and the 
Vational Science Teachers Association. The Coopera- 
ive Committee will also sponsor a meeting on the 
topic “The Identification of Talented Youth in Sci- 
ence and Mathematics,” and is joining with the Na- 
tional Science Teachers Association, the National 
Association of Biology Teachers, and the American 
Nature Study Society in sponsoring several sessions 
levoted to a consideration of effective techniques 
for implementing science teaching objectives at the 
various levels of instruction, special methods for deal- 
ng with slow and with rapid learners, and desirable 
haracteristics of science textbooks. The National 
Science Teachers Association, holding its four-day 
meeting with the AAAS, will have a series of sessions, 
ncluding one on “Plans for the Future Scientists of 
\merica Foundation.” 
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Science in General 

The Academy Conference, with official delegates 
from most of the 38 academies of science affiliated 
with the AAAS, will hold two sessions devoted to 
round-table discussions of academy problems and 
Baker, 
Southwestern College, will deliver an address on the 
history of the Academy Conference. The St. Louis 
Academy of Science will hold its December meeting 
with the AAAS. The Conference on Scientific Man- 
power II will hold sessions on three consecutive 


a dinner; the retiring president, Clinton L. 


mornings on “Review and Assessment of Research on 
Scientific and Engineering Manpower,” “Functions 
and Utilization of Rosters and Directories of Spe- 
clalized “National Policies for 
Military Service.” The program, under the chair- 
manship of Ralph M. Hogan, Human Resources 
Division, Office of Naval Research, will be cospon- 
sored by the Engineering Manpower Commission and 
the AAAS Cooperative 
of Science 


Manpower,” and 


other agencies, including 
Committee. The National Association 
Writers will hold its semiannual meeting with the 
AAAS and will have a program. The Annual Ad- 
dresses or Lectures of the National Geographic So- 
ciety, the Scte ntific Research Society of America, 
and the Society of the Sigma Xi have already been 
mentioned. 


RAYMOND L, TAYLOR 


Assistant Administrative Secretary, AAAS 





379 








erAaitur 





INDEX VOLUME LXXIV 
Title Index of Articles 


Administration of Research in the National Institutes of 
Health, by W. H. Sebrell and C. V. Kidd, 152 

American Geographical Society: 1852-1952, The, by J. 
K. Wright, 121 

Annisquam Sea-Side Laboratory of Alpheus Hyatt, The, 
by R. W. Dexter, 112 

Architecture of Herbaceous Plants, by L. M. Shields, 269 

Aristocrat Amongst the Animals, The, by F. M. Brown, 
Z39 

Aspects of Water Pollution Study in the California and 
Great Basin Area, by C. L. Newcombe, 9 

Audubon and Nuttall, by J. E. Graustein, 84 


Bird Banding and its Educational Values, by O. A. 
Stevens, 180 

Books, Battles, and Biology, by L. P. Coonen, 211 

Brief Report of the Philadelphia Meeting, A, by R. L. 
Taylor, 119 


Cave Pearls in Carlsbad Caverns, by D. M. Black, 206 

Cleared for Top Secret, 145 

Current Long-Range Forecasting Program of the U. S. 
Weather Bureau, The, by J. Namias and W. G. Leight, 
21 

Day and the Date Line, The, by J. Stokley, 237 

Day Length, Migration, and Breeding Cycles in Birds, 
by A. Wolfson, 191 


Economic Mobilization: Problems and Prospects, by M. 
B. Folsom, 132 

Evaluation of Science Teaching in Senior High School, 
An, by S. R. Powers, 273 

Evaluation of Wildlife Importations, by H. W. Levi, 315 

Example of How Dams Destroy Valuable Scientific Rec- 
ords, An, by J. A. Steyermark, 231 


Fact and Fiction in Criminology, by A. L. Beeley, 45 

Feed the Soil! by F. L. Wynd, 223 

Food Production and Administration in Taiwan, by T. H. 
Shen, 253 

Function of Proverbs in the Intellectual Development of 
Primitive Peoples, The, by E. Loeb, 100 


Man, the State of Nature, and Climax: As Illustrated by 
some Problems of the North American Grassland, by 
J. C. Malin, 29 

Metallurgy of the Less Familiar Elements, The, by B. W. 
Gonser, 52 

Mining District of Kiruna Stad, Sweden, The, by L. 
Carlson, 76 

Mysterious Crater Elegante, by A. O. Kelly, 291 

National Physical Laboratory, The, 346 

On Game-Learning Machines, by P. I. Richards, 201 

On the Nature of Scientific Law, by L. J. Lafleur, 247 

On Percentage Moments, by S. C. Dodd, 220 

One Hundred Years of British Science, by M. Goldsmith, 
170 

Organization of Research in Africa, by E. B. Worthing- 
ton, 39 

Petroleum—Then and Now, by P. D. Foote, 281 

Preliminary Announcement, Sixth St. Louis Meeting, by 
R. L. Taylor, 376 

Proposal for an Experimental Study of Metabolic Changes 
Accompanying Incipient Human Cancer, by G. Toen- 
nies, 108 


380 


(JANUARY-JUNE 1952) 


Protozoa as Indicators 


of Pollution, by J. L. M 


Psychobiological Periodic Table of Chemical 


by D. Ransom, 358 
Rich Man, Poor Man, 


by R. F. Wolf, 69 


Role of Algae in Sewage Oxidation Ponds, by H. |} 
wig and W. J. Oswald, 3 
Role of Social Research in World Affairs, Th 


Heaton, 304 


Soil Conservation Practices in the Caribbean A; 


by I. Velez, 183 
Some Behavioral Effe 
Hurder, 105 


cts of Oxygen Lack, 


Some Issues in the Logic of Historical Anal) 


Nagel, 162 
Some Relationships of 
K. Phinney, 17 


Phytoplankton to Polluti: 


Survival of Physical Science, The, by R. B. Lind 
Svalbard: Norway’s Arctic Frontier, by L. M. § 


338 


Symposium on the Role of Ecology in Wate: 


Control, 3 


Teaching, Research, Thinking, by M. W. Horowitz 
To the Stars via South Africa, by C. A. Federer, _ 


I. R. Kang, 323 


Viewpoint and Progress of Comparative Vertebrat 


iology, The, by F. H. 


McCutcheon, 297 


Phys 


Water Pollution: A Factor Modifying Fish Populations 


in Pacific Coast Stre 


ams, by R. M. Paul, 14 


Western Cuba: Cultural Traverses in Time and 


by R. Crist, 91 
Who Gets the Grass 


303 


Man or Beast? by C. W 


Subject Index 


Africa, 39 


Agncuture, 29, 91, 183, 223; 293,503 


Algae, 3 


American Geographical Society, 121 


Annisquam, 112 
Anoxia, 105 


Association Affairs, 119, 246, 314, 376 


Astrology, 211 
Astronomy, 323 
Audubon, 84 


Biology, 211, 233, 315 
Botany, 269 
British Association for 


the Advancement of Scienc¢ 


British science, 170, 346 


Callicarpa americana, 
Cancer, 108 

Carlsbad Caverns, 206 
Chemistry, 69 

Chubb Crater, 291 


231 


Computing machines, 201 
Corps of Engineers, 231 


Crater Elegante, 291 
Criminology, 45 
Cuba, 91 


Ecology, 3 
Economics, 132 


Education, 245, 273, 37 


Evolution, 233 


THE SCIENTIFIC MON]! 


{LY 





ulations 
space 


ohnsor 


1 »2 
Fertil? “J : 
series, 68 


Fibon 


Fisher 
Forn 


Games, 
(;,eog! 


91, 121, 338 
5 


} 
) 
Govel nt research, 152 
UTass, 
9 


29 


Grass 
Great | 
Helminths, 68 

History of science, 162, 170, 211 


Hyatt, Alpheus, 112 
International date line, 237 
lron, ] 

Kiruna Stad, Sweden, 76 


Laboratories, he 152, 346 
Loyalty investigation, 145, 245 


McCarran Act, 245 
Man, evolution of, 233 
Mathematics, 68, 220 
Medicine, 108 

Medicine, ancient, 211 
Metabolism, 108 
Metallurgy, 52 

Meteor Crater, 291 
Methodology, 139 
Mining, 76, 338 


National Institutes of Health, 152 
National Physical Laboratory, 338 
Norway, 338 

Nuttall, 84 


Observatories, 323 


) 


irnithology, 84, 180, 191 
Percentage moments, 220 
Petroleum, 280 

phy, 139, 162, 247 





nkton, 17 

int structure, 269 

Pollution, wate P52 cp 9, 14, 17 
Proverbs, primitive, 100 
Psychobiology, 358 

Psychology, 105, 304 


Rice production, 253 

Rubber, synthetic, 69 

scientific law, 247 

scientific research, 39, 152, 332 


scientists and cranks, 117 


s) clearance, 145, 245 
Sewage oxidation, 3 
sociology, 45, 91, 304 
Soil conservation, 183 
Soil « s10n 1g 

South Africa, 323 
spitzbergen, 338 

Stat 220 

Su ne 91, 253 
Svalbard, 33 

SW otatoes, 253 


Taiwan, 25: 
Teaching, 2 332, 374 
Technology, 52, 281 
Time, 237 


2 
3 
73 


, 


U. S. Fish and Wildlife Service, 315 
U. S. Public Health Service, 152 
U. S. Weather Bureau, 21 


Vertebrate physiology, 297 
Virgin Islands, 183 


Water pollution, 3, 9, 14 

Weather, 21 

West Indies, 183 

Wildlife importations, 315 

Woods Hole, 112 
Contributors 

ANon.: Cleared for Top Secret, 145 

ANON.: The National Physical Laboratory, 346 


BEELEY, A. L.: Fact and Fiction in Criminology, 45 
Buiack, D. M.: Cave Pearls in Carlsbad Caverns, 206 
Brown, F. M.: The Aristocrat Amongst the Animals, 233 


Carutson, L.: The Mining District of Kiruna Stad, 


Sweden, 76 
CooneNn, L. P.: Books, Battles, and Biology, 211 
Crist, R.: Western Cuba, 91 


Dexter, R. W.: The Annisquam Sea-side Laboratory of 
Alpheus Hyatt, 112 
Dopp, S. C.: On Percentage Moments, 220 


FEDERER, C. A., Jr., and Kinoc, I. R.: To the Stars via 
South Africa, 323 

Fotsom, M. B.: Economic Mobilization, 132 

Foote, P. D.: Petroleum—Then and Now, 281 


Go.psmitH, M.: One Hundred Years of British Science, 
170 

Gonser, B. W.: The Metallurgy of the Less Familiar 
Elements, 52 

GRAUSTEIN, J. E.: Audubon and Nuttall, 84 


Heaton, K. L.: The Role of Social Research in World 
Affairs, 304 

Horowitz, M. W.: Teaching, Research, Thinking, 3 

Hurper, W. P.: Some Behavioral Effects of Oxygen 
Lack, 105 


Jounson, C. W.: Who Gets the Grass—Man or Beast? 


303 


Ke.tty, A. O.: Mysterious Crater Elegante, 291 

Kipp, C. V., and Sesprett, W. H.: Administration of 
Research in the National Institutes of Health, 152 

Kino, I. R., and Feperer, C. A., Jr.: To the Stars via 
South Africa, 323 


LAFLEUR, L. J.: On the Nature of Scientific Law, 247 

Leicut, W. G., and Namias, J.: The Current Long- 
Range Forecasting Program of the [ S. Weather 
Bureau, 21 

Levi, H. W.: Evaluation of Wildlife Importations, 315 

Linpsay, R. B.: The Survival of Physical Science, 139 

Logs, E.: The Function of Proverbs in the Intellectual 
Development of Primitive Peoples, 100 

Lupwic, H. F., and Oswa.tp, W. J.: Role of Algae in 


Sewage Oxidation Ponds, 3 


McCutcHeon, F. H.: The Viewpoint and Progress of 
I 
Comparative Vertebrate Physiology, 297 


81 


r1imMageat TI 


i 


ft 


r 





prRate irri 








Matin, J. C.: Man, the State of Nature, and Climax, 29 
Monr, J. L.: Protozoa as Indicators of Pollution, 7 


NaGEL, E.: Some Issues in the Logic of Historical Analy- 
sis, 162 

Namias, J., and Leicut, W. G.: The Current Long- 
Range Forecasting Program of the U. S. Weather 
Bureau, 21 

NewcomsE, C. L.: Aspects of Water Pollution Study in 
the California and Great Basin Area, 9 


Oswa.p, W. J., and Lupwic, H. F.: Role of Algae in 
Sewage Oxidation Ponds, 3 

PauL, R. M.: Water Pollution: A Factor Modifying Fish 
Populations in Pacific Coast Streams, 14 

PHINNEY, H. K.: Some Relationships of Phytoplankton 
to Pollution, 17 

Powers, S. R.: An Evaluation of Science Teaching in 
Senior High School, 273 

Ransom, D.: Psychobiological Periodic Table of Chemi- 
cal Elements, 358 

Ricuarps, P. I.: On Game-Learning Machines, 201 

SEBRELL, W. H., and Kipp, C. V.: Administration of 
Research in the National Institutes of Health, 152 

SHEN, T. H.: Food Production and Administration in 
Taiwan, 253 

SHIELDs, L. M.: Architecture of Herbaceous Plants, 269 

Sommers, L. M.: Svalbard: Norway’s Arctic Frontier, 
338 

Stevens, O. A.: 
Values, 180 

STEYERMARK, J. A.: An Example of How Dams Destroy 
Valuable Scientific Records, 231 

STOKLEY, J.: The Day and the Date Line, 237 


Taytor, R. L.: A Brief Report of the Philadelphia Meet- 
ing, 119; Preliminary Announcement, Sixth St. Louis 
Meeting, 376 

TorEnnigs, G.: Proposal for an Experimental Study of 
Metabolic Changes Accompanying Incipient Human 
Cancer, 108 

VELEzZ, I.: Soil Conservation Practices in the Caribbean 
Archipelago, 183 

Wotr, R. F.: Rich Man, Poor Man, 69 

Worrson, A.: Day Length, Migration, and Breeding 
Cycles in Birds, 191 

WorTHINGTON, E. B.: 
Africa, 39 

Wricnt, J. K.: 
1852-1952, 121 

Wynp, F. L.: Feed the Soil! 223 


Bird Banding and its Educational 


Organization of Research in 


The American Geographical Society: 


Books Reviewed 


Algae of the Western Great Lakes Area, by G. W. Pres- 
cott, 312 

Allee, W. C., and Schmidt, Karl P.: 
Geography (2nd ed.), 190 

American Weasels, by E. Raymond Hall, 372 

Amphibians of Western North America, by Robert C. 
Stebbins, 239 

Animal Evolution. A Study of Recent Views of its Causes, 
by G. S. Carter, 62 

Annual Review of Physical Chemistry, Vol. 
Rollefson, Ed., 66 

Art of Clear Thinking, The, by Rudolf Flesch, 239 

Art of Eloquence, The, by Theodore R. McKeldin and 
John C. Krantz, Jr., 239 


Ecological Animal 


2 AS. 


Bates, Marston: Where Winter Never Comes, 369 


382 


Bay, The, by Gilbert Klingel, 58 

Berrill, N. J.: The Living Tide, 313 
Bertelsen, E.: The Ceratioid Fishes, 368 
British Pharmaceutical Codex 1949, The, 373 


Calder, Ritchie: Profile of Science, 370 
California State Division of Mines: Geologi; 
of the San Francisco Bay Counties: History, | 
Geology, Fossils, Minerals, Industry, and 
Travel, 311 
Caravan: The Story of the Middle East, by ¢ 
Coon, 313 
Carson, Rachel L.: Under the Sea-Wind, 313 
Carter, G. S.: Animal Evolution, 62 
Casey, Robert S., and Perry, James W., Eds 
Cards, 67 
Century of Science, A. Herbert Dingle, Ed., 18 
Ceratioid Fishes, The: Ontogeny, Taxonomy, D 
and Biology, by E. Bertelsen, 368 
Christensen, Clyde M.: The Molds and Man 
Civilizations of Ancient America, The. Sol Tax, Ed.. {9 
Concise History of Astronomy, A, by Peter Doig, 244 
Coon, Carleton S.: Caravan: The Story of the Middle 
East, 313 
Corcoran, George F., et al.: Electrical Communications 
Experiments, 312 
Crompton, John: The Life of the Spider, 62 


de Beaufort, L. F.: Zoogeography of the Land and In- 
land Waters, 63 

Dingle, Herbert, Ed.: A Century of Science, 189 

Doig, Peter: A Concise History of Astronomy, 244 

Dushman, Saul: Fundamentals of Atomic Physics, 186 


Ecological Animal Geography (2nd ed.), prepared by \\ 
C. Allee and Karl P. Schmidt, 190 

Edman, Marjorie, and Mitchell, H. H.: Nutrition and 
Climatic Stress, 371 

Eells, Kenneth, et al.: Intelligence and Cultural Differ- 
ences, 61 

Electrical Communications Experiments, by Henry R 
Reed, T. C. Gordon Wagner, and George F. Corcoran, 
S12 

Embryology of the Viviparous Insects, by 
Hagan, 60 

Explanation of Human Behavior, The, by F 
240 


Harold R 


V. Smt! 


Factors Regulating Blood Pressure. Benjamin W. Zwelac! 
and Ephraim Shorr, Eds., 372 

First Book of Snakes, The, by John Hoke, 313 

Flesch, Rudolf: The Art of Clear Thinking, 239 

Flescher, Joachim: Mental Health and the Pr 
of Neurosis, 187 

Fluorine and its Compounds, by R. N. Haszeldine 
G. Sharpe, 189 

French, Thomas W.: The Integration of Behax 
I: Basic Postulates, 310 

Fuller, Harry J.: The Plant World (rev. ed.), 59 

Fundamentals of Atomic Physics, by Saul Dushn 


Geologic Guidebook of the San Francisco Bay Countte 
History, Landscape, Geology, Fossils, Minerals, Indu:- 
try, and Routes to Travel. California State Divisio! 
of Mines, 311 

Goodey, T.: Soil and Freshwater Nematodes, 18! 

Graves, Arthur Harmount: Illustrated Guide ¢ 
and Shrubs, 242 

Greenacre, Phyllis: Trauma, Growth and Personalit 

Groups, Leadership and Men. Harold Guetzkow, Ed 

Guetzkow, Harold, Ed.: Groups, Leadership and ‘ 


THE SCIENTIFIC MONTHLY 





ld R.: Embryology of the Viviparous Insects, 


f. Reymond: American Weasels, 372 

Has2 R. N., and Sharpe, A. G.: Fluorine and its 
“Compounds, 189 

: Wild Animals in Captivity, 241 


Heaiger, 
tidebooli/::.man, Harry W., and Larrison, Earl J.: Union Bay: 
, Landscapes The Life of a City Marsh, 63 
| Routes 44 ¥;stor) Science and Technology in the 16th and 17th 
Centuries, by A. Wolf (rev. ed. by D. McKie), 244 
Carleton SHBMy: 457) the Theories of Aether and Electricity (rev. 
1). by Sir Edmund Whittaker, 59 
uoke, John: The First Book of Snakes, 313 
Hopkins, G. H. E.: Mosquitoes of the Ethiopian Region. 
Punched | Larval Bionomics of Mosquitoes and Taxonomy of 
Culicine Larvae (2nd ed.), 372 
8! torses, by George Gaylord Simpson, 65 
Distribution tyman, Libbie Henrietta: The Invertebrates: The Pseu- 
E locoelomate Bilateria: Acanthocephala, Aschelminthes, 
1/0) ind Entoprocta, Vol. III, 62 
x, Ed., 189 
ig, 244 Ilustrated Guide to Trees and Shrubs, by Arthur Har- 
the Middle mount Graves, 242 


imms, A. D.: Insect Natural History, 60 
nunicationsm insect Natural History, by A. D. Imms, 60 
Insect Resistance in Crop Plants, by Reginald H. Painter, 


ration of Behavior, The. Vol. I: Basic Postulates, 


integral 


sd and In. Thomas M. French, 310 
Intelligence and Cultural Differences, by Kenneth Eells, 


; Inte 
a Allison Davis, Robert J. Havighurst, Virgil E. Herrick, 
sae 186 ind Ralph W. Tyler, 61 
; Introduced Mammals of New Zealand, by K. A. Wod- 
ired by \ zicki, 63 
Invertebrates, The: The Pseudocoelomate _ Bilateria: 
ritton and Acanthocephala, Aschelminthes, and Entoprocta, Vol. 


III, by Libbie Henrietta Hyman, 62 


ral Difer-#i- : se nite et : 
leferson, Thomas: Scientist, by Edwin T. Martin, 309 


eonsill Klingel, Gilbert: The Bay, 58 
‘MR Krantz, John C., Jr., and McKeldin, Theodore R.: The 
se Art of Eloquence, 239 


_ . ,, garrison, Earl J., and Higman, Harry W.: Union Bay: 
V. Smith, MM The Life of a City Marsh, 63 
leeston, Alfred M.: Magic Oil, Servant of the World, 
243 
lerner, Daniel, and Lasswell, Harold D., Eds.: The 
Policy Sciences, 308 
; lewis, Oscar: Life in a Mexican Village, 368 
Libby, Willard F.: Radiocarbon Dating, 367 
Life in a Mexican Village: Tepoztlén Restudied, by Oscar 
Lewis, 368 
Life of the Spider, The, by John Crompton, 62 
sor. Vol Lippman, Richard W.: Urine and the Urinary Sediment, 


. Zwefach 


ie and A 


312 
) living Tide, The, by N. J. Berrill, 313 
1a 18¢ , nn r ck 
nan, McKeldin, Theodore R., and Krantz, John C., Jr.: The 
— Art of Eloquence, 239 
7 Indu Magic Oil, Servant of the World, by Alfred M. Leeston, 
Division 243 


Man on his Nature, by Sir Charles Sherrington, 367 
Martin, Edwin T.: Thomas Jefferson, Scientist, 309 

i Mental Health and the Prevention of Neurosis, by 
Joachim Flescher, 187 

ty, 3 Mexicay Birds, by George Miksch Sutton, 309 

ed. 66 Mitchell, H. H., and Edman, Marjorie: Nutrition and 

Ven, 66 Climatic Stress, 371 


ITHLY June | 2 


Modern Gardening, by P. P. Pirone, 366 

Molds and Man, The, by Clyde M. Christensen, 370 

Mosquitoes of the Ethiopian Region. 1. Larval Bionomics 
of Mosquitoes and Taxonomy of Culicine Larvae (2nd 
ed.), by G. H. E. Hopkins, 372 


Nitrogen in the Life of Plants, by D. N. Prianishnikov. 
Trans. from the Russian by S. A. Wilde, 189 

Nobel: The Man and his Prizes, 241 

North American Buffalo, The, by Frank Gilbert Roe, 187 

Nutrition and Climatic Stress, by H. H. Mitchell and 
Marjorie Edman, 371 

Origin and Evolution of Man, 233 

Painter, Reginald H.: Insect Resistance in Crop Plants, 
67 

Panorama of Science, 1951. Webster Prentiss True, Ed., 
370 

Parsons, Talcott: The Social System, 63 

Perry, James W., and Casey, Robert S., Eds.: Punched 
Cards, 67 

Peterson, Roger Tory: Wild Life in Color, 244 

Physical Geography, by Arthur N. Strahler, 65 

Pirone, P. P.: Modern Gardening, 366 

Planets, The: Their Origin and Development, by Harold 
C. Urey, 311 

Plant World, The (rev. ed.), by Harry J. Fuller, 59 

Policy Sciences, The. Daniel Lerner and Harold D. Lass- 
well, Eds., 308 

Poole, Lynn: Today’s Science and You, 366 

Preparation, Properties, and Technology of Fluorine 
and Organic Fluoro Compounds. Charles Slesser and 
Stewart R. Schram, Eds., 58 

Prescott, G. W.: Algae of the Western Great Lakes Area, 
312 

Profile of Science, by Ritchie Calder, 370 

Punched Cards. Robert S. Casey and James W. Perry, 
Eds., 67 

Prianishnikov, D. N.: Nitrogen in the Life of Plants, 189 


Radiocarbon Dating, by Willard F. Libby, 367 

Range Management: Principles and Practices, by Arthur 
W. Sampson, 308 

Reed, Henry R., Wagner, T. C. Gordon, and Corcoran, 
George F.: Electrical Communications Experiments, 
0 Ws 

Ripley, S. Dillon: Search for the Spiny Babbler, 242 

Roe, Frank Gilbert: The North American Buffalo, 187 

Rollefson, G. K., Ed.: Annual Review of Physical Chem- 
istry, Vol. 2, 66 


Sampson, Arthur W.: Range Management: Principles 
and Practices, 308 

Schmidt, Karl P., and Allee, W. C.: Ecological Animal 
Geography (2nd ed.), 190 

Schram, Stewart R., and Slesser, Charles, Eds.: Prepa- 
ration, Properties, and Technology of Fluorine and 
Organic Fluoro Compounds, 58 

Search for the Spiny Babbler: An Adventure in Nepal, 
by S. Dillon Ripley, 242 

Sharpe, A. G., and Haszeldine, R. N.: Fluorine and its 
Compounds, 189 

Sherrington, Sir Charles: Man on his Nature, 367 

Shorr, Ephraim, and Zwefach, Benjamin W.: Factors 
Regulating Blood Pressure, 372 

Simpson, George Gaylord: Horses, 65 

Slesser, Charles, and Schram, Stewart R., Eds.: Prepa- 
ration, Properties, and Technology of Fluorine and 
Organic Fluoro Compounds, 58 

Smith, F. V.: The Explanation of Human Behavior, 240 


383 









ilivtaal ft ial 


i 


Pas 


erAati ir 








Social System, The, by Talcott Parsons, 63 

Soil and Freshwater Nematodes, by T. Goodey, 188 

Stebbins, Robert C.: Amhibians of Western 
America, 239 

Strahler, Arthur N.: Physical Geography, 65 

Sutton, George Miksch: Mexican Birds, 309 


North 


Tax, Sol, Ed.: The Civilizations of Ancient America, 188 

Today's Science and You, by Lynn Poole, 366 

Trauma, Growth and Personality, by Phyllis Greenacre, 
373 

True, Webster Prentiss, Ed.: Panorama of Science, 1951, 


370 


'nder the Sea-Wind, by Rachel L. Carson, 313 

'nion Bay: The Life of a City Marsh, by Harry W. Hig- 
man and Earl J. Larrison, 63 
Jrey, Harold C.: The Planets: 
velopment, 311 

‘rine and the Urinary Sediment, by Richard W. Lipp- 


man, 312 


Their Origin and De- 


Wagener, T. C. Gordon, et al.: Electrical Communications 
Experiments, 312 

Where Winter Never Comes, by Marston Bates, 369 

Whittaker, Sir Edmund: History of the Theories of 
Aether and Electricity (rev. ed.), 59 

Wild Animals in Captivity, by H. Hediger, 241 

Wild Life in Color, by Roger Tory Peterson, 244 

Wodzicki, K. A.: Introduced Mammals of New Zealand, 
63 

Wolf, A.: 
and 17th Centuries 


History of Science and Technology in the 16th 

(rev. ed. by Douglas McKie), 244 

Zoogeography of the Land and Inland Waters, by L. F. 
de Beaufort, 63 

Zwefach, Benjamin W., and Shorr, Ephraim: 
Regulating Blood Pressure, 372 


Factors 


Book Reviewers 
AsspoTt, R. Tucker, 58, 313 
ALLEN, ARTHUR A.: 309 
ALPER, T. S.: 187 


Brown, F. MArtTINn: 65, 


Cace, J. M.: 312 
CairRNsS, HUNTINGTON: 
CuapPin, E. A.: 62 
CoueEN, I. BERNARD: 370 


Coons, GreorGceE H.: 366 


Davis, KINGSLEY: 368 
Davis, WATSON: 366 
Dunn, E. R.: 239 


EDWARDS, ALLEN L.: 66 
ENGELBERT, ERNEST A.: 308 


FRANKFORTER, W. D.: 187 


GLAss, BENTLEY: 367 
GRAUSTEIN, JEANNETTE E.: 
GuRNEY, ASHLEY B.: 60 


? 


HepcpetuH, Jor, W.: 190, 3 
Henpricks, B. CLIFFORD: 
Hey, Paut R.: 59 
HyLanp, F.: 242 


Ittc, PAuL L.: 62 


> 


JENKINS, GLENN L.: 373 


KRIEGHBAUM, HILLIER: 239 
Kup, J. LAuRENCE: 367 


384 


LAWRENCE, BARBARA: 372 
LECHEVALIER, HuBERT: 370 

LEHNER, GeorGE F. J.: 240, 310 
MALIN, JAMEs C.: 308 

Mann, W. M.: 241, 310 

MEYERHOFF, ARTHUR A.: 311 

MILLs, CLARENCE A.: 371 

MILNE, Lorus J., and MArGeEry J.: 62 


NicHOoLs, HERBERT B.: 65, 188 


PACKARD, C. M.: 67 


PALMER, P. S.: 311 
PreERCE, OGDEN R.: 58 
PRATT, WALLACE E.: 243 
Rotnu, Louise M.: 189 


ScHULTz, LEONARD P.: 368 
SmitH, Dietricu C.: 372 
SMITH, GILBERT M.: 312 
SNYDER, Marjorie B.: 309, 370 
STARKEY, RosertT L.: 189 
STOKLEY, JAMES: 241 
STONE, ALAN: 372 

Tay tor, A. L.: 188 
TuHomson, Betty F.: 59 
Wap .ey, F. M.: 67, 189 
WALERSTEIN, I.: 186 
WENGER, PAuL: 373 
WILLIAMSON, RosertT E.: 63 
Wo tr, A. V.: 312 

Wo LFLE, DAEL: 61 


Ss 
2 
re) 


Verse 
Biloba 


BLocu, Ropert: Ginkgo (Trans. of p 
Goethe), 230 

BRITTAIN, IDA JOSEPHINE: Eden on My Winter W 
38 

p’AuRIA, GEMMA: To Aristarchus, 331 

DworkKIN, MArtTIN S.: Answer for Grace, 
230 

GoopMAN, MAE WINKLER: Capacity, 38: 
Zeno, 322 

GRAHAM, RACHEL: Confluency, 144 

HirsH, JosepH: Spring Laughter Is Off Stage, 2 

Rosperts, HorTENSE ROBERTA: Red-Winged Bla 
230 

SmyYTHE, DANIEL: Light of Sun, 38; Ultimate, 104 
did Camera, 138 


WEEKS, RutH Mary: Credos, 83 


Letters 

ANON.: Teaching Success vs. Research Ability, 3 

Crow, JAMEs F.: Mathematical Peculiarities, Conti 
68 

FRIEDMAN, REUBEN: The Discovery of the Cause 
Itch, 68 

KELty, ALLAN O.: A Crank’s-Eye View, 117 

MacKnieut, F. C.: The Dusty and Stony Road of 
cism, 375 

SLOANE, R. G.: 
68 

STAKMAN, E. C.: The Mesh is Too Fine, 245 

StE1NouR, Harotp H.: The Dusty and Stony Roa 
Criticism, 375 

Wynp, F. L.: The Typographical Error is a Slip 
Thing and Sly, 375 


Mathematical Peculiarities, Conti 


THE SCIENTIFIC MONT 








